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neighboring cells. DRX parameters allow the mobile to synchronize with the
network and to know that it will not receive another signal until a specified
time has elapsed.

[0004] Utilizing DRX in an IDLE state is performed in present UMTS systems
and is done by the network signaling to the UE a DRX parameter and
synchronizing the UE and the network.

[0005] In an ACTIVE state however, various issues exist for turning off the
receiver based on a DRX parameter. This includes the fact that only network
controlled handover is allowed in the LTE_ACTIVE state. Also, other issues
include efficient signaling of activation and deactivation of DRX; measurement
requirements of network signals during the DRX, handling of missed handover
opportunities, and issues dealing with the length of the DRX value in which
entity in the network can request DRX activation and reconfiguring the DRX

period.
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[0011] The present disclosure further provides a user equipment adapted to
control a short discontinuous reception ‘DRX' timer comprising: a
communications subsystem adapted to communicate with a network element
and to further receive a medium access control control element; and a
processor, said processor adapted to check whether a short DRX cycle is
configured and responsive to the checking to stop the short DRX timer and
transition the user equipment to a long DRX cycle.

[0012] The present disclosure further provides a user equipment adapted to
control a short discontinuous reception ‘DRX timer comprising: a
communications subsystem adapted to communicate with a network element
and to further receive a medium access control control element; and a
processor, said processor adapted to check whether a short DRX timer is
running and responsive to the checking to restart the short DRX timer.
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[0017] The present disclosure further provides a method to limit a duration of
a retransmission timer or to prevent the start of the retransmission timer
comprising: receiving a discontinuous reception medium access control
control element; identifying a hybrid acknowledgement request process
corresponding to the discontinuous reception medium access control control
element; and preventing the start of, or stopping, the retransmission timer for
the hybrid acknowledgement request process.

[0018] The present disclosure further provides a user equipment adapted to

prevent a retransmission timer from starting, comprising: a communication
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limit a duration of a retransmlssmn timer or to prevent the start of the
retransmission timer comprising: a communications subsystem adapted to
receive a discontinuous reception medium access control control element;
and a processor adapted to identify a hybrid acknowledgement request
process corresponding to the discontinuous reception medium access control
control element, the processor further adapted to prevent the start of, or to
stop, the retransmission timer for the hybrid acknowledgement request

process.




prevent the retransmssion tinmer fromstarting. [0021]
The present disclosure further provides a user
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Figure 4d is a flow chart showing a method to transition directly to a
long DRX period from the UE side and maintaining the short DRX timer if
running;

Figure 5a is a flow chart showing a network side method for signaling
that a maximum number of retries has occurred;

Figure 5b is a flow chart showing a UE side method for determining
whether to start a retransmission timer;

Figure 6a is a flow chart showing a network side method for signaling
that a maximum number of retries has occurred;

Figure 6b is a flow chart showing a UE side method for determining
whether to start a retransmission timer;

Figure 7a is a flow chart showing a network side method for signaling
that an expiration value for a number of retries;

Figure 7b is a flow chart showing a UE side method for determining

whether to start a retransmission timer,;
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[0026] Below the PDCP layer 140 is the radio link control protocol layer 142,
which communicates with the radio link control protocol layer 142 on the eNB
120. As will be appreciated, communication occurs through the physical layer
in protocol stacks such as those illustrated in Figures 1 and 2. However,
RLC-PDUs from the RLC layer 142 of the UE are interpreted by the RLC layer
142 on the eNB 120.
[0027] Below RLC layer 142 is the medium access control (MAC) data
| communication protocol layer 146. As will be appreciated by those skilled in
the art, the RLC and MAC protocols form the data link sublayers of the LTE
radio interface and reside on the eNB in LTE and user equipment.
[0028] The layer 1 (L1) LTE (physical layer 148) is below the RLC/MAC layers
142 and 146. This layer is the physical layer for communications.
[0029] Referring to Figure 2, Figure 2 illustrates the LTE control plane
protocol architecture. Similar reference numerals to those used in Figure 1
will be used in Figure 2. Specifically, UE 110 communicates with eNB 120
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[0035] As will be appreciated by those skilled in the art, if the evolved node B
(eNB) transmits data to the UE during its receiver off period due to a DRX
operation, the UE cannot receive the data. Therefore, an indication is
required to ensure the UE and the eNB are synchronized regarding when
DRX is activated and deactivated.

[0036] The indication between the UE and the eNB can be explicit signaling
by the radio resource control (RRC) or layer 1/layer 2 (L1/L2) signaling. As
will be appreciated, however, explicit signaling may not be as efficient as
desired.

[0037] A more efficient solution is to include an optional field in the MAC
header of a MAC-PDU (MAC Protocol Data Unit) to indicate DRX activation
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herein. DRX signaling procedure [0034] Very efficient

signaling procedures for activating and de-activating

DRX and specifying the duration of DRX periods are

reagudeaativationor dbe fletd praferabty '@dlcate@ethpo@BP(aYalm apfl tivEsg

& @C%llrlc%g%% = ﬁ%é‘gigég%“gr AL é’?%gﬁg‘?ég%ﬁﬁﬁ goHid

-~ imedrheDRKt deadtiviatien ewoltivee dDREdeaBie( ébla) lmrarmesnembocdimeat
to the UE. during ..t eelverof erio
Sprshatscl i dete Hiat it o B AP, B8 ekt MACTRDRL BARE Tost
hel incthe aiUff@h ' ﬂfdrzthéewi tg@deNB) rmys%)gina Hiee w&@rr@atjbﬁﬁwao
are synchrapi re arln is activate n
dReleds ARy %@%]'gﬁ*ﬂ' V@ lca%]‘? F*BOPFe Sché’“FEiE %n 20
trmmss&ﬁd@anrrﬁet.rﬁmi rhérgin @I@@@lméwbauwt hd Tsagtiliged to reduce
resource control or | ayer 1/1a

dheyRANSERYENaRs 0 4 | DK ek oAl arsepictation. for
%h@F&deF;%C&%swmmA@p@Ubéﬂvs@ﬁ t@ué%urtﬁ@ewiaoom A

nore e lent solution i1s to incl an ogelona
fl0easH Fphexanplpntbree dite may be agdes PftDtb\e( MAC peadesdslindicate

SHA Mt LR R Sl sk paop eyt s

tsent, ag)ntrmai@ fro @004 t1i1¢ apiidrindicate dwec ieight disaretavaldesie

f | d t
TossBlfen, aftroSi P BlyBoa it SR FPES WA et Bour
tatmseti{fdr eixamipte tve bitsy s indidadel irncrerhérg anetebrdth[ﬂUa RRC
t he l.ast on n.the buff r th NB.
cRtigniten® Tatelh aafies. i ahg mAd heder saiey iBipent or
Idlélblltdnﬁ?ént Wédruﬁe_lyr?bo@u afahgs totthée ms@ebme@earagob I
ml|iseconds e t n, i i ned, bel ow,
Rl B ramoleqar oo hbientridooisd s5Eh dots GonaiRhepared
fcRan¥ef (OL-SPS douidBEK m sinterpretation, for the
reception status of the MAC-PDU between the UE and the

eNB. [0038] For exarrpl e, three bits nmay be added to

t he MAC header © t |dun cate LCID values
00000 CCCH
00001- Identity of the logical
XXXXX channel
XXXXX~ Reserved
11011
11100 [UE Contention Resolution
Identity]
11101 [Timing Advance]
11110 DRX Command
11111 Padding

Values of LCID for DL-SCH

[0041] As indicated above, a DRX Control Element could be 11110 in the
Index.

[0042] Once the UE receives the DRX value, it acknowledges it to the eNB by
transmitting HARQ ACK and starts the DRX at the system frame time
considering propagation delay and processing delay at the eNB. When the



ei ght values of the DRX period. Thus, rather than a
specific tinme value being sent, a bit value from 000

wao 2009132320ul d i ndicate one of eight discrete vBITES2009/041769
[0039] In an alternative enbodinent, a smaller field
in the MAC header could be used (for exanple two bits)
to indicate increnent or decrenent. The RRC could
i aNB estetved eha@NOK fradhuths URritdalsé stants tMADRXeatotbe next system

di cat t h .coul .
R B Asital B eaRpaat PRt is S0P AebiLraT iEstiieger
aahdt@gm @hn@tr@ﬁmb tdaasmitﬁhéisslélgﬁb@)thé mrdnadm}nmL.i nk f
snare channe cou
PO 08 PR XAt B Pl s 3 BRENED o SNE can send
H ooy »eedddloxtbnsibheet W@RX beadrbtiémaee 4 BRorter

UE receives the DRX value, it acknow edges it to the

dARX Hongth slepanding g tharameunt ofifteta im thesPyffrs grie guajityeof
SEREN rﬁga?ejnismge qmsm_fwee u@&@qaé . @Rxd@h@afdﬁ.@ﬂ/h and

processi ay at the eNB. en theeNB receives .

mkn@wledge&etheJEMA@ P&Nso When stmh@Nﬂ?xea@vwethﬁeﬁCK it
ape. t eci.at

UM IR 5 Wdlads, SRRECGHE! Skt ARyPNBu be

momplnsheaﬂafnneralmmmeﬂmgthevaiundo\zewual UE. [0043]

S RPerERRS BoROR o isDEITE o, B ET Pl % SR n
tsxeﬁiha)éérgerrg@th?@gbn oontoollirgy t@ﬁ? Eﬁ?\?agﬁax ih emgt. HE dBQEEVE nsgate

helrBeSaats & otk ol and Braebfie Block il s oBla s
am@ﬁﬂteraigdth@m;E apk rw&mbe@paediahed MA@ dRRLEkilMkEn thdartedilta

e Dot T A THEESRia MRS BETeRE D%t e cata

ISR IR rasdiRE tHyddrgrel y setting the length val ue to
zero 1j50044 Ref erence i s now made to Fi

40045ETha rsocassIhPreaseds éqqppogkyﬂlzem%lact% ci?hecﬁl is made to
SeBliiRithdrife Pt datlo R1sdrit td1thel U wifBe ¥impBt Atathd Rext

process starts at bl ock proceeds t o bl ock
itrangmitc hIfora, thBsPrP@%ﬁ%ﬁﬁOP@é@E tb@clf e bigek 0 \jp whighe data is

PREEAL B S BB 2L e, I3, g e e
NtaGs Pidlanat the liatal atrival faté id layer than a traeshdld valbe, detpiocess
proceeds to block 314.

[0046] In block 314, the eNB sets DRX activation in the MAC-PDU header.
As indicated above, this includes a DRX activation value indicating the length
of the DRX period. In another embodiment the eNB may simply indicate an
increase in the DRX interval. The UE reconfigures the existing DRX interval to
a predetermined interval. The predetermined interval may be either known to
both eNB and UE or pre-signaled to the UE from the eNB via explicit
signaling; either by system broadcast or RRC signaling.

[0047] The process then proceeds to block 316 in which the data including the
modified MAC-PDU header is sent to the UE.

[0048] Reference is now made to Figure 3b. In block 318, the UE receives
the data and sees that DRX activation is specified in the MAC-PDU header.
The process proceeds to block 320 in which the UE sends an



[ 0045] The process next proceeds to block 312 in which

a check is made to see whether the buffer of data to
whe200s@esm329 0 the UE will be enpty after the nexRCT/US2009/041769

transmt. If no, the process proceeds back to bl ock

310 in which data is transmtted to the UE

Alternatively, if the buffer will be enpty after the

ngokholhviedigeicht BAXCK) foethd @B anid biadts theDRX at irevmtehh &rame
a threshol d val ue, the process roceeei to g 314
[f@oas?nq'%ermgowp%wnm Ve Riatesshoaeia fi
[0649YA bidel 330t FigurtsS3a, Neé eNBedcaney the AOKffrdnm msJUESand
activation value indicating the length of the
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gures the exi St ng DRX i nt erval

pmquymeawce thet RIRX: 40 be BHisistade fenepYRM eedthiea@@emlan qfrdgta
?\/?rbgl?ﬁ'«?ﬁﬂBt HatbE epB @ﬁﬂnéJgn He Suﬁt'd?'a%L %i@ed

Vi a exp rcit S|gna ng;
stjnetl]mﬁ lnan &itbersbe dea@ﬁ?@t&d qrtheipegod [of 07 PRXeanpbe med

t 1
L RIS TR b Rt LA B SRRl B i dior
Fﬁ@meﬂ epsm/eerl &vebWetwnm trge IéN@uaeﬁSﬂne Uk bt ?EiSSItBWSa yiagual
sees, t i.vation i
JBEERFS b T, TG CHRE. B3 BEreR o= S, Bl shers.
t(ﬁwa%b@lker@@nts@&%ié@hs?dmnldﬁ;rﬁ&i@ﬂail lﬁmmknOV\Il edgemant
and star e

%’é "eotmc e #gcfgﬁ% a%%eo 59“%@’ néeds to be

%Wé&' NAs dﬁdiléé{teat asdve, ehB. cdm@c@”o%] tHen sl Wﬁ@reofjata is

gure 3a, he eNB recei ves the ACK fromthe

UE a
srﬁa¢lvgd imbe BRot taiihe biE. riske the RN ﬁ'F@ftWerﬁl?act'Yﬁi%Pr the

jb%erldd lg@e(ppprem ated, the DRX can continue unti l
ari ous’ events occur which may require the DRX to be

4603 theem lipek 332 1if the PRRK @loeé@ebﬂe%t%be adivgtedy Hia rregess
o&éb%sgﬁ\é%k t8rW3wan%Em%Q8%eﬁﬁ R Y rf%f( bR X

receive can eit eactivated or the
pmadecﬂobéablhstdmx can be reduced. O her events that

S’ B A, OB gl B A e e e
mtéﬂ ytha pgrcedsi procends enlsleck 834 rewbigX ltcgdmms theeDRY. This
D B e Bob SRR b yaBSRP  T BToP  or
shorter DRX or a longer DRX as required.

[0054] The MAC-PDU with the modified header is sent to the UE in block 336.
The MAC-PDU in block 336 could also include any data that has been
received by the eNB that needs to be transmitted to the UE.

[0055] Referring to Figure 3b, the process then proceeds to block 318 in
which the MAC-PDU with modified header is received at the UE. This MAC-
PDU with the modified header is referred to herein as the MAC Control
Element (CE). The UE recognizes the DRX period is to be adjusted and in
block 320 it sends an acknowledgement to the eNB and it adjusts its DRX
period at the same system frame time considering propagation delay and
processing delay as at the eNB.
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[0051] In block 332 the eNB checks to see whether the

DRX needs to be adjusted. As indicated above, this
w@eowbd3dsew t he situati on where data i s recei vedP@DURZ09/041769

sent to the UE. Here the DRX can either be deactivated

or the period adjusted. [0052] From bl ock 332, if the

DRX does not need to be adjusted, the process proceeds

k{ﬂﬂ%] tReféting ko FgumnBa cianblociki 842 tthe @NEC kecefvets ithe ACK and

Mt e Feosra R oAbt e onret R tagotame g o The

hetostisUhé® BrockB&s PaK TFodRI 3B2a8 @ee wheiie?aite BRXK mdkds to be
V\/nl ch it adjusts the DRX. This could be deactivating

$Ntransnmitting a zero value for the DRX or a

m@%@% dﬁ@xeh"ng)oém%éh@ 98" DRRXc@RmaBE uned cohtfdl 5éﬂam5h? could

he nodified header is sent to th

bndjeatedg@ UEHe tnemsitiomty rPRX perod 3 ﬂ’tb‘-hp%seal'fstbe ﬁNﬁ wa@ts
"’lHé‘ UBRArhNGor @5 RERD RR?&%%F%O@ IQ@? Br rg’?lHRaéndWS&}Jﬁmk

be transmtted tot
Ftragfm angbasacen fow drefic ratasnfop nog eealdime Dla)bmdsueurmnt E-

Lt et aR s e B s PG DR (efigiréith % be
medde witld anoRREr einfigastivh enddé@y€o MhisomafEl kene fgo-(ociyep’ CE.
The. UE d.

A st kSR s P i oF RN AP wnliciar Bl tigd o
taurndrtert DIRY qmetmd | the RRE perfigueatin trieesaﬁrwnsy\swnmftreaemt
i me consi er| n 0 e

ok Sg8caritap i e SaatgPaisrcat el o i gur e 35, i n
hbews lr?d&d hg NB IO &jouRs indMeieAGK “gareb-Bhatsieept hsossibility.

nodifie DRXperlod at the_a riate systemfr
(T, NG rcsbiek Bebicngr JE QB 3B PO 40 [0 RRecH 30 plong

X peRsdSF ¢ w@%ﬁt%@%@&ﬂg@xr&%n%bé&b@ @xplicybeih§ 96

I n one enbo i ment conmand control ‘el enent

deRsoY Refrieices is nay awa@E te Figyrgfa. tlncﬁqgv@ 4a, e PFRoess gtarts
'a‘P BIOLS 498S8nd | froldikiseNP b?’}gzgt(ﬁ'(l)% hﬁp\{vﬁ ﬁoatér@}ﬁ' i51 @RAdE Oto

l ong period due to and downl i nk
tdeaefrmme ahethease gresonigon tfemaflpag IRR¥ cytler exisla. rAawill be

gFelcr i aV B S erdelﬁtthggéx ucit ?‘Brééo%@l tfoﬂ%%u d;fm%lude one

change 1n urat
or more of: the DRX being configured, a lack of uphnk and downlink traffic for

the UE, low data transmission to the UE, the position of the UE within a cell
and the likelihood of a transition occurring, among others.

[0060] If, in block 412, a determination is made that the precondition exists the
process proceeds to block 420 in which a long DRX MAC CE is sent to the
UE.

[0061] Conversely, if the precondition in block 412 does not exist, the process
proceeds to block 430 in which the short DRX period is maintained and the
process proceeds back to block 412.

Stopping the Short DRX Timer
[0062] From the UE perspective, reference is now made to Figure 4b. The

process in Figure 4b starts at block 450 and proceeds to block 452 in which a
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made with an RRC configuration nmessage. This may be a

"go-to-sleep’ CE. An issue with this is that if the
wWenNBl1z3ey receives traffic patterns that requP@BUS2009/041769

shorter DRX period, the RRC configuration nessage wl |

need to be sent again to reconfigure the DRX

configuration on the UE. [0058] Instead, a MAC CE

cahiglckl is madiel dfdetet‘rgoew}etrmnghettw cychs & dunfigtngd. Tindt, the

tpeRrocard P bRk 4ol Brih s ik SRld Bllskd. 9°

gecfxmf()o@umtelymf mgawmem | inchlotly 4!5|e| mgt skt DFEX)Q&@[E is
ef erence_ i s now made t i gur e . Figure 4
RpRa TR S e rBoss BPGes o BHE 3B o ol HhErt & mials to
i dbté\hhﬁélwﬂemhﬁﬁ PR Nm&ﬂ@Etchnﬁ’rﬁélfﬁi ﬁé@@edﬂ@cb@éd a
precondition for a lo cle exists. g
088 o b 10, s Dok PG G comeai s gy Tgoeived, the
FHrS@é%@ddrbbé%sqg Witk M M‘iﬁhl@ﬁ‘% HecRBE gk totdae @'@ﬁher the
bei n%bcon igured, a |lack of uplink and downlin

tshaftfDRX figer isetatted. |fy@s.dhe #reGesh RGeS ko bl@clf Hé3 igEWhich
ttﬁ§ sﬁ '(%RJ@ RF id S8pbEd. Wak it b8 {p%lréméﬂ@&' thl%eavmds havmg a

a trahsition occur ng, am)ng ot h
[shod@RX tyclé atant arcthe£kRiry af thettireri nation is made that

A TG APk o B cikbad R RER B3 AIRFE T OFR Seke s

[B88.1] Conversely, if the precondition i n bl ock 412

6en EBRUERRG! I itsadbmTSes n A RB& TR A" g hdt been
Etarteisis HockcaP2isthbatécdss frbeaddsaditctiptto ppickgl thandhses a

ERX ﬁéger 0062] Fromthe UE perspective, reference is
YY) &YEE Figure 4b. The process in Figure 4b starts
at bl ock 450 and proceeds to bl ock 452 in which acheck
i s nade to determ ne whether short DRX cycle is

S i process proceeds to bl ock 460

'[61)6“)'@1 Ni@rn%trl/ém gln%d CdfCétSp;blﬁg Ltﬁ@ @Ghott GORRI cy@lénﬂﬁ\éﬁ ak )block

determned in 2 that short c%/t
imer.

|4§3c@th¢€ eRlicag are ﬁéalkabb?ce%r% i%@é@%ﬁ@ﬂtﬂ@e a%ww
@6@2 R@fé?@ﬁ(f‘;ek wWRd8e E@Fgﬁg@ 48 e 064 pd e rth?s% ks as

mmand een recel From bl ock 4
iirf FigubRAbNxe peﬁomdemow freodiigae, 4b wgepb@@@s\eth

m}@?h@%ph@gmé’%. “Hidck A7HNEGA8 tHOSRSH DR B Rs SAF be

appreciated by those in the art, this provides the situation that, if the DRX

short cycle timer is already started when receiving the DRX MAC CE, the
duration of short DRX is extended. In this case a long DRX cycle is not
transitioned to until the expiry of the short DRX timer.

[0069] From block 474 the process proceeds to block 480 and ends.

Maintaining the Short DRX Timer
[0070] A further alternative option is to keep the current DRX short cycle timer.

In this case, the duration of the short DRX cycle is unchanged regardless of
the reception of the DRX MAC CE.

[0071] Reference is now made to Figure 4d, which replaces block 473 of
Figure 4b with block 475. In block 475 the process maintains the current
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short DRX timer is started. If yes, the process

proceeds to block 473 in which the short DRX tinmer is
wWGe2@ppes29 As will be appreciated, this avoi ds PEWUSZHOH041769

short DRX cycle start on the expiry of the tiner.

[ 0065] The process then proceeds to block 476 in which

a long DRX cycle is used. [0066] Conversely, if it is

o&rtoetrm;xeﬁhgpatrﬁt&ﬁe@souﬁb dhPént iDAX tmsitigmﬁg’_&e&bml a short
S ted, i ocC t he process ceeds direct o)
Rk Sateston 0T G cydere RS Bioer 7B HES Plodteh prpeieds o
ek 48008ndlemay. [0067] Alternatively, instead of

st O%MP the short DRX cycle tiner at block 473, other

dJpe dgF thisemppdinest, %Cﬁ ithe PRXsshast ¢ysla tiper epirepie UE
Stlﬁg?{sttloﬁg%glgdgu;@gx &yPR68] Reference is now made to

Figure 4 iguré 4c the same blocks as in Figure
4b are perforned except block 473 fromFigure 4b is

4

BHATES e sbamsh(f ebbir W et e Whofid & extopeing
he t ot DRXt nxeclarpenqdhuby m&bmtlt:I@stheh@%thrm ehclehiimer,
bR 8 kel LR b B o BB BT i e
eshbencietd titner,tdri sarsitonirg InnmgdiBiRly &y tdng DEanr)t stopping the
t t th ' f.th DRX . .
R ENbIGERE, trheh i adaBY phispRrite 8af AristuE signaing

Sgiﬁecﬂié} mdmnﬂaulmtng?omtrw gunentt maxsrsnom @Ebé fimeeror the

IV

Ao Nar el to TogE TEOY i Pretprble,  RextaiHs The KX short

dytelat firer ektehbs thé @hbrt IBXCYSHR vmldhnﬁthﬁégeﬁlore battery and
regardl ess of the reception of the DRX MAC CE. [0071]

rkRegoyreesib@n eldle it OngiRRt-e 4d, which repl aces
t[b@i‘lh( Ffom bRickA784he p(’&e&é bFocBkasto 1%5&( 480 akd Bfds. 475

rocess naintains the currentshort DRX tiner. This

mg Frome bmkr@rq TR A, CE pst nakbeen apsaivast e prosees
A Qo IoPR ] arBTRRI 0K, ETEaie, Esasase
dgropliogeeds todvig@< 492inDRYCh Hlﬂ UEc;gses @ shontdpR% mrm@ or eyrie.
%et &saé“B% Heogﬁ'or{ DRk Itiﬂ%g a%s ‘%M&'@E to transition to a long DRX
cycle after the timer has expired if no data is received or sent during the timer
period.

[0076] From block 492 the process proceeds to block 480 and ends.

[0077] The above saves battery consumption and network resources when
very low traffic is observed by the eNB. The solution provides a more efficient
way to transition to a long DRX cycle than by sending RRC level

reconfiguration messages.

DRX RETRANSMISSION TIMER

[0078] A further issue for control of DRX is with regard to the retransmission
timer. As indicated in 3GPP TS 36.321 a DRX retransmission timer specifies
the maximum number of consecutive downlink subframes the UE is to monitor
the packet data control channel (PDCCH) for when a downlink retransmission
is expected by the UE. It is utilized in situations where a packet has
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[0073] The three enbodi nents above thus present the
options of extending the short DRX cycle period by

WO 2®pas3eNg the DRX short cycle tiner, maintai PCHYS100%041769
current DRX short cycle period by maintaining the
current short cycle tinmer, or transitioning
i mredi ately to | ong DRX by stopping the DRX short

QHBuECdss TRy -beBhABLSivEd aha s/ rédtRinsRRidrY 6f ﬂféd%é’ck@fihw Ween
Si gnal i ng perspective, the maintaining of the current

Rt cycle tinmer or the transitioning directly to

| 106 Dﬁ%ﬂeﬂhﬁtlﬁq FIreERRnissies LaH H!AP@ F&Lﬁd@\ﬁﬁhﬁ{@(ﬁﬂ) timer

cycl e timer extends the short peri od
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4
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arted. t

rocess en procee
wdouoter,t wig ddEnUtkemmnbﬂrmﬁtmmxhperetrmummssnoy dimeer iTh@artedeor
of the shor tinmer allows the UE to transition to
a?t?p&ﬁgbﬁg%p le after the timer has expired if no
qeasd] Cairreat éanctidnality Sentisdortinugué hrecéptivar inp8GPedstandards

[OQ7 r bl ock 492 the process proceeds to bl ock
A'Efg”(gr?éﬁ%gcg]@w"l%w?] The above saves battery
CONSURYHInOR BIRK RYEMORKs MRBPUESSRHUENtHEEIUE lspdll for each
traffic i s observed by the eNB. The sol ution provides

~a nor BOWRIMKSUWHEMRay to transition to a | ong DRX cycle

than by sepdiaRGRETT @nR)r e&gﬁémfnl 114" ddvirlink rge.sﬁa.%Sand the
DRX RETRANSM SSI ON Tl MER further issue for

cont r 8atagin thrxsef aoffer tof rtbgamr eﬁﬁo"!qﬂ@g tARG@nRFess w@s not

ti ”ersuc%%séﬁlw g@é&gdl n 3GPP TS 36. 321 a DRX
retransm ssion timer specifies the nmaxi mum nunber of

consecuti ve dowhi rshabulstarbmée t PRXUErétransoisaien t &r  the
t he pé&t&&)oﬂ& I@mérp%ce(‘slgannel (PDCCH) for when a
I'n etra [

downl sm ssiion 1s expected by the UE. It is
utilized in situations where a packet

R THE AR BT B 0 R B T4 e
swppeet ransni ssion, an HARQ round trip time (RTT)
timer if the PDCCH indicates a DL transmission;
start the HARQ RTT timer for the corresponding HARQ process;
stop the DRX retransmission timer for the corresponding HARQ
process.
One problem with the above is in the situation that the MAC PDU is not
successfully decoded when the maximum number of transmission or
retransmissions is reached. Since the maximum number of retransmissions is
reached, the eNB will not send another retransmission; however, the UE will
still expect to receive a retransmission. In this case, the DRX retransmission
timer will be started, but since the maximum number of transmissions is
reached, no retransmission will be sent, and the retransmission timer of the
corresponding HARQ process will not be stopped until other new transmission

using the same HARQ process is indicated over the PDCCH or the timer is
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is utilized to allow the UE the ability to turnits

radio off during this tine. The HARQ RTT tiner is a
w@aoanea3ey whi ch specifies the mni mum anmount BET/US2009/041769

subfranmes before a downlink HARQ retransm ssion is

expected by the UE. [0080] In one enbodi mnent, a

counter, referred to herein as a retransm ssion

copreer Thel UE reapnaké g 4nadd@tion rétrdf’%ﬁméshﬁh window without
retransn ssion _%I mer is started or

sto
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C

When a cl e has been configured, the UE shall_for
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respon I ng HARQ process was not succe

cﬁé@o@r@mﬂe@@ﬁwmdl@ﬁm (ICQIhanpthercieedbragis dhabfaciitate tnhm’e
- Cid %%lumygw %%6 ceEQ ]ntﬁ@% fiigndar ds
vt etra

furt er specil ASm sSToR tiners are
stopped: if the PDCCH i nd| cates a DL transm ssion;

SéertDlﬁf‘f\/I TJ timer for the correspondi ng HARQ
retransm ssion tinmer for the

c{maagasaaauuh sglutiBmOtptioe ebsve @re pussibleemimia first rseludioavibe

s o 7o R DEAMA R onef el e Menoe:

t{oqu The &eeépt@h cbfeIDRa(nmmcs SIFORssUItS i @R hmcaurﬁicm: amteh @nd
m nunb retran%_lh SSIoNsS, IS 1
t

er
\}\ﬁ‘qqt'v F'”?érﬁ?'%&ﬁ‘?@edre éﬁw§ﬁ’1"§s‘?%r?x"eﬁaﬁgv@r a'SPh%tol?Jéhe

%tlrénsﬁ,ggl,,&,n gmBECt to receive a retransmssion. In this
case, the DRX retransm ssion tinmer will be started,

50R85E Ascwilk e AERieRiatach Yb&ossr skilethdiRi thei aRs stepping the
rERGHRHssiBP tlh?érréﬂﬁﬂés?'%&ﬁﬂc‘,“étidn BEtREMARE M08, In one

retransm ssion tiner e correspondi ng HARprrocess
winboditaentiibisseasppe donathy including arwptiena digid within the DRX

MAC CE. For example, a three bit HARQ process identifier field could be
included in the DRX MAC CE.

[0086] In an alternative embodiment the UE could stop the retransmission
timer with the maximum value or the HARQ process that has the largest
number of transmissions.

[0087] Reference is now made to Figure 5a. Figure 5a shows a flow diagram
of the network side blocks used to send the DRX MAC CE. The process
starts at block 510 in which a precondition exists that the maximum number of
retries has occurred.

[0088] The process then proceeds to block 512 in which a DRX MAC CE is
sent to the UE.

[0089] Optionally, the process proceeds to block 514 in which the DRX MAC
CE sent at block 512 is modified to include an HARQ process identifier.

[0090] The process then proceeds to block 520 and ends.

[0091] Referring to Figure 5b, this figure shows the UE side functionality for
stopping the retransmission timer. The process starts at block 530 and
proceeds to block 532 in which a DRX MAC CE is received at the UE.
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usi ng the sanme HARQ process is indicated over the

PDCCH or the tiner isexpired. The UE may wake up an
waewonsseml retransm ssi on W ndow wi t hout receP@i/isR009/041769

anyt hi ng. The consequence of this is that in certain

cases the DRX retransm ssion tinmer for certain HARQ

processes may be running unnecessarily which causes
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t he DRX%@C CE
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the retr ssion tj th th m val ue or
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MC%FI (Izjure 5a _shows a_fl ow di agram of the network side
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maxl mum nunber of retries has occurred 88] The
process then proceeds to block 512 in Whl ch a DRX MAC

%wa,ngqm M‘agl gﬁ@@{!“[@%ﬁi!m% onal |y, the process

e DRX MAC CE sent at
00Tk AS L2 fuirthenogtidn, dbie hetwark lcadldl signaiAR npadveisnumber of

'dg%fnl\li {rgF\Smissions to the UE. In this case, the UE is therefore aware of
when to stop or prevent starting the retransmission timer.

[0098] Reference is now made to Figure 6a. Figure 6a, the network side flow
diagram is shown for signaling the maximum number of downlink
transmissions to the UE.

[0099] The process of Figure 6a starts at block 610 and proceeds to block
612 in which the maximum number of downlink transmissions is signaled to
the UE. As will be appreciated by those skilled in the art, the maximum
number of retransmissions can vary based on factors such as the quality of
service (QoS) for semi-persistent or “configured” cases. The process then
proceeds to block 614 and ends.

[00100] Referring to Figure 6b, this figure shows the UE side process.
The process starts at block 620 and proceeds to block 622 in which the UE
receives and stores the maximum number of downlink transmissions possible

from the network.
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[ 0090] The process then proceeds to bl ock 520 and

ends. [0091] Referring to Figure 5b, this figure shows
W@ b@IuR3gd de functionality for stopping the  PCT/US2009/041769

retransm ssion timer. The process starts at bl ock 530

and proceeds to block 532 in which a DRX MAC CE is

received at the UE.[0092] If the DRX MAC CE incl udes
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%QRQrbrmsggsthe process identifies the HARQ process
havi ng t he maxi mum nunber of transm ssions or
S
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%%‘én%ucééésfw%eéd%%e%&y rbE&ss &begéb%%ssroen &bn&m ERecks

be stopg prevent ed from starting. [O From
pyhaihers armﬁstsr@ numebgsrod clewslinl Garseaigsiens fﬂr pacesshas

h t
Rehiropfeg 7 TP AP cifle VBl o PEaBiSRASTh counter s
plesorrace éibbye rtos tefetrning. the0 00& el od mtnacemiss'tdmenthat have
0 Il b
ROSFEET T 43 B e pRBGeE E hioc B g e r event s a
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unber retr, occu
BEST HRen Bt AR B vk BAf e skl o
Yookl 642 cindbpestctrahetisslonstidst s BeardopmedantPiootedt cmgent
t he Maxi mum Downl i nk Retry Val ue [0097] As a further
r]d@FFL"’the network coul d signal the maxi num nunber of

qoorol] Nk t TROEBHRS traRsfofOpielentkthe Istartify of GRSiRtrah&istlon
is therefore aware of when to stop or prevent starting

tifeer menanesitsen isansmispion WHbeICURef er ence is now made

to Figure 6a. Figure 6a, the network side flow diagram

| s shovvn f or SI gnal | n t he maxi mum nunber of downlink

i ) a8 Fopd etry Malug 0099] The process of Figure
res gt e

R T o e R

$0 theallEdsigoaltnigeh&Bumbsr o timeba W@ip shedlidatat tt‘@/retrlaosre:ssmn

%Melrl 1%9 é.ngi\tlghe I—"f‘AlﬁQ bpo%eg?.)(i ittt expiration value relates to the

retransmission counter, which counts the number of times the retransmission

timer is started. In this case, the UE is therefore aware of when to stop or
prevent starting the retransmission timer.

[00106] As will be appreciated by those in the art, the expiration value
can be set by the network. Thus a network operator can determine that for
certain services such as voice over internet protocol, the starting of a
retransmission timer more than a certain number of times will lead to a bad
user experience, and thus can set the expiration value to limit the number of
times the retransmission timer starts.

[00107] In one embodiment the expiration retry value is less than the

“maximum downlink retry value.
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nunber of retransm ssions can vary based on factors
such as the quality of service (QS) for

WG 200ASesi stent or "configured” cases. The prRCEES2009/041769
t hen proceeds to bl ock 614 and ends. [00100] Referring
to Figure 6b, this figure shows the UE side process.
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S PERSSFS-decoded. |If yes, the process proceeds to

oode] 630 FRE pRotss o‘rdmgﬁféava \sedns att HIBCIO7 96 @58 ;ﬁ@e@;éas to

conti nue to recei ve and decode RQ ocesses.
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to bl ock 640 er the maxi mum nunber of
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s pr eds block 630 _.and ends, [0010,
ABOTET < oy O i toR P AL e oG cangh Bl reaches
tbkmksmts i whish leasheuiittohaade te defeadinaswiskther anHARQ iprocess
640 the ocess, proceeds, to bl ock 642 e
Nl ieelrcches il fiesouel OF SRt etreupteprotee iy bibtk 730
cnr @itls. SAReeiatvisy, the preddssTdwrilconhueher eteive and decode
|yi_boc‘ev§nts the starting of the retransm ssion tiner when

RPPRESSPRt r ansni ssions will occur. Providing an

frodi12pt | onif ek raetefmling OB 24%ha theHARG ﬁ?@éés%rhas not

the network could signal an expiration value to
Beensiugressiuly dacedpdniherPreress Rwsegdsto Ql%hﬂdoswr fchecks

t\nnfetﬁeﬁtﬁwér\ﬁm &nreth‘a%hsfsfbrns %QicY\@Q JFARBRAL GRS Bxpifdin

iration value relates to the retransm ssi on
cy@ fer thei\BR proceass THie couldiberdane hyi utidizing leeretransmission

k’éhﬁt%P%E}d%%ﬁmedtéWe tjo\‘j’%e‘ctél‘ﬂiirtlgﬂ'{e himb&Y §f &aSAsmisBonYhat
IS therefore awa en to stop or

have occurred. If yes, the process proceeds to block 730 and ends.

[00113] Conversely, if the number of retransmissions does not match or
exceed the expiration value for the HARQ process, as determined in block
740 the process proceeds to block 742 and the retransmission timer is started
pursuant to the current standards.

[00114] The above therefore prevents the starting of the retransmission

timer when an expiration value has been reached.

Providing the a Specific Redundant Version Number

[00115] As a further option, instead of signaling a maximum number of
downlink transmissions, the UE could instead be signaled a specific
redundant version number associated with the last retransmission so the UE
is aware when it is the last retransmission from the network.
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prevent starting the retransm ssion tinmer. [00106] As
wi Il be appreciated by those in the art, the
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occurr ed. process proceeds to bl ock
areinetripected.
[00120] The various options above each present advantages with regard

to the other options. The setting of a expiration value for the retransmission
timer is easy to implement and requires minimal signaling.

[00121] Conversely, the sending of a DRX MAC CE prevents the start of
the retransmission timer but requires further signaling. Similarly, the storing of
the maximum number of downlink retransmissions or specific redundant

version number prevents the retransmission timer from starting unnecessarily.

[00122] The above can be implemented on any UE. Such UEs include,
but are not limited to, personal digital assistants, cellular telephones, wireless
data devices, among others. Reference is now made to Figure 9.

[00123] UE 900 is preferably a two-way wireless communication device
having at least voice and data communication capabilities. UE 900 preferably
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[00113] Conversely, if the nunber of retransm ssions

does not match or exceed the expiration value for the
woRQIgseress, as determined in bl ock 740 t he PCDUS289/041769

proceeds to block 742 and the retransm ssion tinmer is

started pursuant to the current standards. [00114] The

above therefore prevents the starting of the
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Fﬂr%ﬁséo%@é?)aﬁ?g Sb’l"@)g’y@ lgfé?rawdt%m?é@ e'eE’o b*h@cf{e'd of
&mnhuhiddlioh s, %Bepéﬂﬁcdl@rc@és\@ﬁoﬁﬂ% SdrAmeRichtién EaEKYREEAN1D11

versi on nunbe [00118] The process then proceeds and
ywlérb@sdqnsend@efoa@owtmcgmmgn flﬂtW%ﬂkolekWB'Qh the dexicR is
ifteARIL td BpaRker m&ee%%@eoetm P@J ?n%fdl'd@ra IR iunication

process mas successf ul decoded. es, the process
;sub%x@étm 94 desigord $39p%rﬁte withis thq bﬁi té}w%nver sely,
fromblock 824 if the HARQ process was not

successfully decoded the process proceeds to bl ock 840
i[e0126) ch aNetwork accessadquitamelds avilhalse vahedérendirgeupasthe

HERCHEASRRRC o180 r SRR b TS P SRRChePHs, netvork

ecifl ancy VET S|
raecesisviecbssbc:htemictvxtﬁ%Zsuus‘cnyasor tider qfr OE e309. pFocemj«epltepa

BER SERDIg a9t TarefEre Feirer 4 FURSHRES Qe AGIECI TSIM)
AGR i, order to operate on a GPRS network. In UMTS and LTE a USIM or
SIM module is required. In CDMA a RUIM card or module is required. These
will be referred to as a UIM interface herein. Without a valid UIM interface, a
mobile device may not be fully functional. Local or non-network
communication functions, as well as legally required functions (if any) such as
emergency calling, may be available, but mobile device 900 will be unable to
carry out any other functions involving communications over the network 900.
The UIM interface 944 is normally similar to a card-slot into which a card can
be inserted and ejected like a diskette or PCMCIA card. The UIM card can
have approximately 64K of memory and hold many key configuration 951, and
other information 953 such as identification, and subscriber related
information.

[00126] When required network registration or activation procedures
have been completed, UE 900 may send and receive communication signals
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this prevents the starting of the retransm ssion timer

if further retransm ssions are not expected. [00120]
wWabmoAtzaseous opti ons above each present advant BOEES209/641769

regard to the other options. The setting of a

expiration value for the retransm ssion tinmer is easy

to inplenent and requires mniml signaling. [00121]
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ol MikeProtsyordereadb Wﬁek&@@mﬁth%ﬁher device subsystems such
as the display 922, flash memory 924, random access memory (RAM) 926,

auxiliary input/output (I1/0O) subsystems 928, serial port 930, keyboard 932,
speaker 934, microphone 936, a short-range communications subsystem 940
and any other device subsystems generally designated as 942.

[00129] Some of the subsystems shown in Figure 9 perform
communication-related functions, whereas other subsystems may provide
‘resident” or on-device functions. Notably, some subsystems, such as
keyboard 932 and display 922, for example, may be used for both
communication-related functions, such as entering a text message for
transmission over a communication network, and device-resident functions

such as a calculator or task list.
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type of network 919. For exanple, In UMIS and GPRS

net wor ks, network access is associated with a
wamasi3ker or user of UE 900. For exanpl e, a EPRES2009/041769

nobi |l e device therefore requires a subscriber identity

nodule (SIM card in order to operate on a GPRS

network. In UMIS and LTE a USIM or SIM nodule is
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a i enrhé: thIaI rc]a v?/ilrggsasl rs\etwork 919. In a preferred embodiment, the PIM
data items are seamlessly integrated, synchronized and updated, via the
wireless network 919, with the mobile device user’s corresponding data items
stored or associated with a host computer system. Further applications may
also be loaded onto the mobile device 900 through the network 919, an
auxiliary 1/0 subsystem 928, serial port 930, short-range communications
subsystem 940 or any other suitable subsystem 942, and installed by a user
in the RAM 926 or preferably a non-volatile store (not shown) for execution by
the microprocessor 938. Such flexibility in application installation increases
the functionality of the device and may provide enhanced on-device functions,

communication-related functions, or both. For example, secure
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r%ﬁiill@ﬂfdﬁ@ﬁ/ﬁﬁ‘ ‘%w%@@r WoESBingaBith@aBold)8n MAHyA¢dses need to be
operation of dévi ce. Communi cati'on functi ons,

|?Rﬂr%dr*{)’%lﬁaﬂf'éést data conmunications, are performed
g@bﬁ&?h COWH'&%&%&RRU@H %Sﬁ*n%magé;leceweﬁr @a‘?%@&?%atﬁxt
so inte

racts wt urther devi ce subsystens suc
a@%%@edq:rsmeéypmzdowmlamh witt rber progagsed by dben caourgication

|
SRR B a? Proufibinel Blor GRS OSENiniéH hiherably frther
q8dcesses rthmt&mafegsﬁ?gnaafcs hmtput ta ngaednsplanﬂﬂizcart a'altmsatively to
SHCBYRHAY 0 B0 a0 RSB b e rems
ssmbbyaﬁ errsallslmmgets fdarfqaxam;ﬂe,p&s:iﬁ@rth’e keyboarrc]j 932, which is
ication-r t unctj ons, er eas, ot
ST B Cti e S femir D ke B SRD0A Tee keypad, in
fooRRINCHoTS W|th|0thébdi|¥pla§®212 @htbwgélwsan Sukihagsl/®G 3w 928.
932 and display 922, for exanple be used for both

ViR RPERP$Sh -teisa ery f“ﬂﬁfbttieoﬁrsansg‘l}@ﬁ’ QYClerit SPMAgUNcation

tr%lﬂhorﬂ%@é@l@tﬁé’éorﬁﬁﬁﬁ@&!n&ﬁé %/Qt%ﬁfQﬂ comuni cati on
net wor k, and devi ce-resident functions such as a

880133 at or Folr velesk ComEIUNjcatan®] ovgsal aeharatiay if ol 900 is
%%l‘é%é)@:@%? atht R¥cdily ShR&IS Wi&ﬁ& éragglgoé §u ?foeé asg%ker

stored in a persistent“store su

WA candneignala Joretiansseission availd he yoemeraiey bymvplcrop one 936.
S g I n ( ) h 5 S

PhEhidtle Lk 208 BUBETD (ibv G suely 6 e SYlee fesshoe

seexding sutisydtem, apyl alsmbeomnplenmnteprhonsUE Iseﬂeoﬁklthougly vbiee

SR 9l SREREm e SePanl smpucTR AL B e
lspeﬂ‘éh‘/l% didplayt 822 may aisb hecusate i pfdvitfe BS idisation of the
SIS 3 P P 2R o S TPk A0 e o ca
delhfe@ngdEtmation for example.

[00134] Serial port 930 in Figure 9 would normally be implemented in a
personal digital assistant (PDA)-type mobile device for which synchronization
with a user’'s desktop computer (not shown) may be desirable. Such a port
930 would enable a user to set preferences through an external device or
software application and would extend the capabilities of mobile device 900
by providing for information or software downloads to UE 900 other than
through a wireless communication network. The alternate download path may
for example be used to load an encryption key onto the device through a
direct and thus reliable and trusted connection to thereby enable secure
device communication.
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areas for both conputer prograns 958 and program dat a
storage 950, 952, 954 and 956. These different storage
wa ypes3asedi cate t hat each program can al | ocat eP@I/US2009/041769
portion of flash menory 924 for their own data storage

requi rements. M croprocessor 938, in addition to its
operating system functions, preferably enabl es
Spoemsqi OR Aftergeﬁ\temr &sefiph! b@ﬂ% b@nslc_ﬁnldt hee noddd efor  other

evice. A predetermined set of applications
AT Giioa)ep oA Epul e g1 it ares seipciis: (I apathAn
VifieffacE RNEB4BEIERIvAth Rl psrabgens for exanple, wi |l
normal Iy be installed on UE 900 dur;pr&g manuf act uri ng.

e

AOBI38] e r ePthESROMPENICAIONE SHPPYTICTA sechyas soshgrt-range
i . o b . o
FRn L QRsTBRAIRn] KMh RIRCH TRORR, Bt Minich, may
tRiavige & comnpiicatiopiledweriy UESM ang differeptisystems lor ARYiees.
t. 0, 0= AR \Y ice i

Wihiolf BB hot RELCREARY LB'SiRlE: dRLE AR Slmple, the subsystem
rBdfpngy inaudesaminitaged devivaiand Essociatedrircrith ahé campionents

t iJit.ate . it | V) .
B BT BREnS medle T Brolid Tos At ubistlan i
airdilarlycaiableddystemd anbdevices. t he wi rel ess network 919.
In a preferred enbodi nent, the PIMdata itens are

seanl essly integrated, synchronized and updated, via

tibee 3wj r el eBsfer’@tcecid_ § o lBadevtd Rigure 1rw3Fibaréidoiimgtrate§ the
user.'..s .corre nal n ata | te tored or assocl ate

TR R TR TparaateLn ke HheedsBns Shove i Fires
Fas Ud)e54,088£Fa08h SN | NARYIKC BleARt t TT1QUEHTEINdRE a

network 919, an auxiliary 1/0O subsigt em 928, seri al
FEMMuiERtions o pubsysicge &B%Qruﬁ%‘&?ﬁ’o caipByaicala oMt oyser

QUipPiehe! AS Wil %Q'a%g?é&h%@tb?%&‘bzskilf@aqn'tﬁ’é%ﬁ'doﬁ%@&icﬁions
user in the RAM 926 or preferably a non-volatile store
cHbYsiaBIAR0 does arbaerd Bndirsetly wemmuwrieate vitadissr eggigment,
; il ‘ . : : $ ey
PHE BT At bt ¥ cy Aot it 1ot AL i 16 i
#rehugereduipmeaiévi ce functions, conmuni cation-rel at ed
functions, or both. For exanple, secureconmunication
appl i cations nmay enabl e el ectronic commerce functions
f00d38)t her Netolork eleanent 4010 fanttsadhdlades 4 prdoespar 1@80had a

in UE.,900. T e appl.ications .will however
SRedhi o PR TH0EE AR} Rl Moumalt o Ry chacn user
apnipmeat beyhgasemidedeby MedRd&2tlehiend WADA FRoTaHEILE ADBONIs
ngde, a recei ved.s#' ﬁ‘qatl such as a text .
adapted to, provide information such as maximum number of retries,
maximum redundant versions, DRX MAC CE, or expiration values by

communications subsystem 1920.

[00139] The embodiments described herein are examples of structures,
systems or methods having elements corresponding to elements of the
techniques of this application. This written description may enable those
skilled in the art to make and use embodiments having alternative elements
that likewise correspond to the elements of the techniques of this application.
The intended scope of the techniques of this application thus includes other
structures, systems or methods that do not differ from the techniques of this
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nmessage or web page download will be processed by the
comruni cati on subsystem 911 and input to the
wor@epopseressor 938, which preferably further PCDUSNSEE41769
the received signal for output to the display 922, or
alternatively to an auxiliary 1/0O device 928. A user
of UE 900 nmay al so conpose data itens such as enai
fa@em ésoaiesmambherewsnagurtm :mmk &m@br%gr&ctm ,Ghpstems
pr ef er a.ca NUNET | eypoard  or
T B o RSppiantal HERH AR drosh. (et fearaugs s of i
mnamrm@egghue@nergwl liary 1/0O device 928. Such
conposed itens may then be transmtted over a
comuni cati on network through the conmunicati on
subsystem 911. [00133] For voice comuni cati ons,
overall operation of UE 900 is simlar, except that
recei ved signals would preferably be output to a
speaker 934 and signals for transm ssion would be
.generated by a m crophone 936. Alternative voice or
audi o 1/ 0O subsystens, such as a voi ce nessage
recordi ng subsystem may al so be inplenented on UE
900. Al though voice or audio signal output is
preferably acconplished primarily through the speaker
934, display 922 may al so be used to provide an
indication of the identity of a calling party, the
duration of a voice call, or other voice call related
informati on for exanple. [00134] Serial port 930 in
Figure 9 would nornmally be inplenented in a persona
di gital assistant (PDA)-type nobile device for which
synchroni zation with a user's desktop conputer (not
shown) may be desirable. Such a port 930 woul d enabl e
a user to set preferences through an external device
or software application and woul d extend the
capabilities of nobile device 900 by providing for
information or software downl oads to UE 900 ot her than
through a wirel ess communi cati on network. The
al ternate downl oad path may for exanple be used to
| oad an encryption key onto the device through a
direct and thus reliable and trusted connection to
t hereby enabl e secure devi ce comruni cation. [ 00135]
Al ternatively, serial port 930 could be used for other
conmuni cations, and could include as a universa
serial bus (USB) port. An
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interface is associated with serial port 930. [00136]
O her communi cati ons subsystens 940, such as a.

WG hwpt132nge comruni cati ons subsystem is a fuP@TEs2009/041769
opti onal conmponent which may provide for comrunication
bet ween UE 900 and different systens or devices, which
need not necessarily be simlar devices. For exanpl e,
tCleAIMSBsyst em 940 may include an infrared device and
associated circuits and conponents or a Bl uetooth(tm
comuni cation nodule to provide for conmunication wth
aigiclaan!l y enabl ed systens and devices. [00137]

Ref erence is now nade to Figure 10. Figure 10
illustrates the sinplified network el ement adapted to
neke WReMheaitd comtfol AKHAR distohtifliiRTedebtiohaDRXEHmER, 7a
and 8a above. Network el enent 1010 includes a
COMAlRINGat i ons subsystem 1020 adapted to communicate

ik th BAGHIRANANERS meifuriabbed3RoRREN Riird] Sk Khesdved

skilled In e art communi cations subsystem 1020 does

o whaedleerteoshiry BBKI gycledersonfigss@® wit h user equi prent,
but . . ' ' .
u Cgﬁbgatng%é’eﬁ&t gR)@?rﬁQW&ﬁbmé 0"fe Eﬁé&knﬁ#,’%n[j 00138]

conmun ons to and Tromthe user equipne

Net wottlizéigeatomg ORA@y€lar t her i ncl udes a processor 1030
and a storage 1040. Storage 1040 is adapted to store

i nformati on for each user equi pnent being serviced by
2et wo Aknetheddmtoritfil @. shBrtaiszeatimudl@38ceioadaRXetimeo,
provi.de information such as maxi mum nunber of retries,
FRUPHERPr edundant versions, DRX MAC CE, or expiration

val ueshdkirgonmatneca tricoien oty ioatrollda@ol 16ROk rdbeved
ribed herein ar anpl es of

enmbodi ment s des e
SR QTS Sy DBISTEle ECHRMER Aing. el onents
cor r epd@dHihd thel shopl BRR Mifer oésgdngive es il enerkingf this
application. This witten description nay enabl e those
skilled in the art to nmake and use enbodi nents havi ng
alternative elenents that |ikew se correspond to the
el ements of the techniques of this application. The
Bnt endenetsed frcoiira BshpdsliasogtirupusfreegntionalBpiXi dmer on

Lincl udes other structures, systenms or nethods
%E@?néd@&not differ fromthe techni ques of
t hi sapmpdkiratwinathersa desltm beckskaostrol, contrdl élamehkis received

ARG WHEERr A e SRK E7E € BonfRiPdd Tha

maintaining the short DRX timer responsive to the checking.

4, A user equipment for controlling a short discontinuous reception ‘DRX’
timer comprising:

a communications subsystem adapted to communicate with a network
element and to further receive a medium access control control element; and

a processor, said processor adapted to check whether the medium
access control control element is received and whether a short DRX cycle is
configured and responsive to the checking to stop the short DRX timer and
transition the user equipment to a long DRX cycle.
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or methods with insubstantial differences fromthe
techni ques of this application as described
whezeeise3®L Al M5 W claim 1. A nethod to contr oPCEHUSI09/041769
di sconti nuous reception 'DRX tiner conprising:
checki ng whet her a medi um access control control
el ement is received and whether a short DRX cycle is
cnf i duussl equipotent foy cohizolita shoRXiscomtinuous sereption ORX

ttl?ﬁ fc%ﬂfrm.s ; and utilizing a long DRX cycle. 2. A

mBL RO o control a short discontinuous reception

' DRX' atcomemuricatinns Subsysterhadkpted tokethemnicaterwidh ametwork
agcess, co tr.ol, control

a

element is received,a whet her
SREM R e S0 o TP ot ol Bl SgMefk Ahb
ShOL t g@ﬁeb’césisb’ﬁ rsailrdq@p@esh@bva%medi fectdtR akiefiger tle mdium
met no t ontr a short I s¢ont | nuQus recept n .
'556855 gariel carial eledend s rereied AR et R SHORRIIRR fycle is
RRGTed AR rEdpoRSiE O thed HIERIAY th PestRAE BicVMdriammX Whrdrher
a short DRX cycle is configured; and maintaining the

short DRX tinmer responsive to the checking. 4. A user

Ui p%rfe%ﬁ@?f foP CbhtRdliirgy & 8RS dRbSMPIbLE HUeBtion ‘DRX’

reception ' i mer conprising: a communications
JiNeE P orPRtigapt ed to comunicate with a network

el eme thogr{hgjﬁk?atifng %gﬁégsgé?ﬁ ShYHed tgﬁgr?wﬂ'fﬂpnﬂ:%‘fee@ﬁh G AR

contr ol nment; C rocessor, s rocessor
Rmerddnddo furthek radeitehe medhen aeckiss eoatrelemsatrobelemeht; and

CONt 1 9l SUeRUR Lol b REhY S AR MR Sincthed B rcE

cycle i's confi responsive 1o the checking to
sicogsst dumtrehcomtroDEEMenirisrreasided aad sihethen atshert IBRX cycle is

SOGEET bl eGPy e SHiE s rtaa s Shert BRE tmer.
timer conprising: a comunications subsystem adapt ed
ti? COR“rH&hSS' ttoeprvé/ivctantn]t aarert]r%tn\é\%sksion timer from starting, comprising:

receiving a value for a maximum number of downlink transmissions for
a hybrid acknowledgement request process;

checking whether the number of downlink transmissions for the hybrid
acknowledgement request process equals or exceeds the value; and

responsive to the checking, preventing the retransmission timer from
starting.

8. A method to prevent a retransmission timer from starting, comprising:
receiving a value for a specific redundant version;
checking whether the redundant version for the hybrid
acknowledgement request process equals the value; and
responsive to the checking, preventing the retransmission timer from
. starting.

9. A method to prevent a retransmission timer from starting, comprising:
receiving an expiration value for a number of downlink transmissions
for a hybrid acknowledgement request process;
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el ement and to further receive a nmedi um access contro

control elenent; and a processor, said processor
w@emptzad2ge o check whet her the nedi um access coPE@T/U52009/041769

control elenment is received and whether a short DRX

cycle is configured and responsive to the checking to

restart the short DRX tinmer. 6. A user equipnent for

cont r shetkigg whether thediusaleaitof dawnlink teansmissions foRie hybrid

(AREQRORPERL Ao Y RPR f ExeiR e oRBIORRRER

rackei ve a nedi um access control control elenent; and a

oai ueahensSE 8 o FEERRG, YRR B Rl bR o

wdiatihgr a short DRX cycle is configured and responsive
to the checking to maintain the short DRX tiner. 7. A
nmet hod to prevent a retransm ssion tinmer from

star t iA@etHoartplimitian@lraliGt 61 &/ teh@nsmisslonginiéordo Pravientie
nunbe‘[/\h of downl.i nk hransm ssions for a hybrid
RWheWihe JgEarsmissiop HOS CPBIKIRE: checki ng whet her the

nunbekredtivifyWalidcbktinuous $8deptibA Asedidh acbésshoamtriotcontrol
acknow edgenent request process equal s or exceeds the

\Bi#me7t and responsive to the checking, preventing the

ret r apRifea h?bﬂ@éckﬁwﬁ@l@d@%ﬁ%ﬁ# fuedt procdidifespéhding
prevent a‘retransmssion trmer fromstarting,

do s disconinupes esiceplinn medigmuacdess cantsglsontrolceleraant dat
versi an. Mer S

the i eI e B ol Slopbing, EIHRARDHER ThRE b
vabue acknowledgspoersireqguesbptaeess hecki ng, preventing the
retransm ssion timer fromstarting. 9. A nmethod to
prevent a retransm ssion tinmer fromstarting,

ddnpr iThe method ofclzinn (0, avhezaipitha identifyirg utdizéoa peoceasber

HIBEEM L BBt R oo fomes ot anmer
émmentnk transm ssions for the hybrid acknow edgenent

request process equals or exceeds the expiration
val ue; and

12.  The method of claim 10, wherein the identifying chooses the hybrid
acknowledgement request process having a maximum number of
transmissions or the retransmission timer having a maximum value.

13. A user equipment adapted to prevent a retransmission timer from
starting, comprising:

a communication subsystem adapted to receive a value for a maximum
number of downlink transmissions for a hybrid acknowledgement request
process; and

a processor adapted to check whether the number of downlink
transmissions for the hybrid acknowledgement request process equals or
exceeds the value and responsive to the check the processor adapted to
prevent the retransmission timer from starting.
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responsive to the checking, preventing the
retransmssion timer fromstarting. 10. A nethod to
WO peepm3a2dur ati on of a retransmi ssion timer orPEDUS2009/041769

prevent the start of the retransm ssion tiner
conprising: receiving a discontinuous reception nmedi um
access control control elenent; identifying a hybrid
atknow eshj equipmant gdepied iy pierent awtiaaspissintignerdranhe

,scont i reception nedi um access control control
gﬁtéﬁgg‘tédaﬁﬁgﬁqﬂ;eventi ng the start of, or stopping, the

r et r arssonyBuicatianssub$ ystern ladapigldrto deceilenod vhlad darreesyecific

rf%gHﬁ%té‘ﬁ%rng%séhﬁll' The nmet hod of claim 10, wherein
t I I h

tilizes a process identifier within
t he dialsmmfﬁsjsouad@oteé@m_e}ﬁ’cécamhwwh d'rumfia aaltdmgGSnmmO ioofor the
ont.rol, e nt . . nmet hod o im10, erein.
TRBTH Qe o et daust pirens ofiis & Br e sl gsporsive
rt6 ahee StiecRINGC BRSprbessBH adapted topraventithe Fetefnsmission timer
transm ssions or the retransm ssion tiner having a
N¥al ue. 13. A user equi pnent adapted to prevent
a retransmssion timer fromstarting, conprising: a

conmuni cati on subsystem adapted to receive a val ue for
al Srrax ArHEer BOHIBEYENbRdRRIOM 9 PrRVentaSiRBshissionstiserfrom
RydHihg @ Wgedgenent request process; and a

pr oée@soﬁﬁgﬁa ted to check whether the nunber of

downl BreRMMENeationsUbRsteradahtediy hecaiveaaik axniradion aatietfor

G, o B EoT et o A0 Do tforiEt soauest

presesatariche retransm ssion tiner fromstarting. 14. A
' d d.,t 1 SS]

U mer ST ORap 7 HERE el MR nSaouhE BB

dnabsyésioms dokth eﬂpti«b atleowlsdyemeard retpuekbprogespequdls or

e I e

adapted to prevent the retransmission timer from starting.

16. A user equipment adapted to limit a duration of a retransmission timer
or to prevent the start of the retransmission timer comprising:

a communications subsystem adapted to receive a discontinuous

_reception medium access control control element; and

a processor adapted to identify a hybrid acknowledgement request
process corresponding to the discontinuous reception medium access control
control element, the processor further adapted to prevent the start of, or to
stop, the retransmission timer for the hybrid acknowledgement request

process.
17.  The user equipment of claim 16, wherein the processor utilizes a

process identifier within the discontinuous reception medium access control

control element to identify the hybrid acknowledgement request process.
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hybri d acknow edgenent request process equals to the
val ue and responsive to the checking, the processor
w@eomptzas2ge o prevent the retransm ssion tinmer fPORUS2009/041769
starting. 15. A user equi pnent adapted to prevent a
retransm ssion tinmer fromstarting, conprising: a
communi cati on subsystem adapted to receive an
ekpi r diheassev atjuipment ofaclaiim®e whetein thenprioodéssor chooses the
transm ssions for a hybrid ackpow edgenent request
S dekrapladoerienidaddsst Pigast Bavind AATRARUIHEITES Ahe
rttm"@k ﬂﬁ@%nmt 'réﬂ@ntsmwt | HREONSirgd lniabtﬁmimbéiué Jo ic{er?tify
now. ement  reques rocess equal s or exceeds e
SRBIVER] BkrPMRAgeTR FRABSHIPGe o the check t he
processor is adapted to prevent the retransm ssion
timer fromstarting. 16. A user equipnment adapted to
limt a duration of a retransmission tiner or to
prevent the start of the retransm ssion tiner
conprising: a conmuni cations subsystem adapted to
recei ve a di scontinuous reception nedi um access
control control elenment; and a processor adapted to
identify a hybrid acknow edgenent request process
corresponding to the discontinuous reception nedi um
access control control elenent, the processor further
adapted to prevent the start of, or to stop, the
retransm ssion tinmer for the hybrid acknow edgenent
request process. 17. The user equi pnent of claim 16,
wherein the processor utilizes a process identifier
wi thin the discontinuous reception nedi um access
control control element to identify the hybrid
acknow edgenent request process.18. The user equi pnent
of claim 16, wherein the processor chooses the hybrid
acknow edgenent request process having a maxi num
nunber of transm ssions or the retransm ssion tinmer
having a maxi num value to identify the hybrid
acknowl edgenent request process.
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