[0001] I MPLI CI' T DRX CYCLE LENGTH ADJUSTMENT CONTRCL I N LTE_ACTI VE MODE

[ 0002] FI ELD OF DI SCLOSURE [ 0003] The present invention is in the field of
Wi rel ess conmuni cati ons. [0004] BACKGROUND [ 0005] A goal of the Third
Generation Partnership Project (3GPP) Long Term Evolution (LTE) programis
to devel op new technol ogy, new architecture and new net hods for settings
and configurations in wreless comunication systens in order to inprove
spectral efficiency, reduce |latency and better utilize the radio resource
to bring fd800] user eKVPLIGITCPRXEYCLE LENGEHADJUSTMENTand services to
users with | ower costs. [COMIROL INYIE_odTIVERMOBErk, a wirel ess
transmt/receive unit (WIRU) nay operate in a nunber of nodes. Wiile in
LTE _ACTI VE , the WIRU may te i i ti nuous reception (DRX)
node. DRX %?al | ows t he WRU%E}?E‘g)p@F#gaPﬁSMW power, or sleep node,
for a pres¢ooos]i ne, and préent SWehtibn isinahé fbld of GMRless @omaakationnde f or
anot her preset tine in order to reduce battery consunaption. The DRX cycle
| engt hs are generally configured by the enhanced universal terrestrial
radi o acce$eooapt wor k (E- UTRAN) so BAGKGROWNDanced Node B (eNB) and the

WRU are s oni zed o copnsi stent sle nd .wake- u 0007] Li ve
traffic si ﬁ]@?’i ons gn%"ag\fg@errgﬁﬁri icf%?e?‘?z’g?n&peadﬁ?ef‘ﬂ‘? :i%&]lﬁg%@&?&?&é’%ﬁent of the
DR(>j< \(;\%/'(I; IUe H‘aﬂgtE\roMtidhr(ﬂ&‘ﬁ()) bﬁoé?ﬁﬂnaﬁl&fd@)élﬁpﬁﬁwp@l &Emv%ﬁgw STWRANcﬁ@éf olr mance
an PO r savl . wever, r | on on - I ghal 1 ng to
Toke the T ARE meRoaneR T rEEs ARS SR e e o BT LSS S PO RU

sig ga:ci ng kpdéms ELID&GTE ix} Ct!rolrf\ﬁ/iﬂr@&etspé&ti'ﬁﬁﬂicﬁ)é’ncﬁﬁxd, wqh@nb;ﬁﬂ@i betedjudizeent may be
use or snpotn,. . erations.to reduc attery. powe

oo ot i oNE A CreTmIca 4 BEE At ok At RO S hsT ARROGoBS AL | ol i ci ¢
rul es may sésidesto tdees withllowerd cobd8X cycle length transitions between the

WRU and t RAN. Wi t hqu j ng _excessiye explicit signa
[ 0009] suw&&@%mof%#@%‘?%&@ﬂﬁ%%‘aﬁa’ﬁf ss At et b W B r of | ng
di scont i nue#s operate in a number of modes. While in LTE_ACTIVE mode, the WTRU

may operate in a discontinuous reception (DRX) mode. DRX mode allows the

WTRU to operate in a low power, or sleep mode, for a preset time, and then
switch to a full power, or awake, mode for another preset time in order to reduce
battery consumption. The DRX cycle lengths are generally configured by the
enhanced universal terrestrial radio access network (E-UTRAN) so that an
enhanced Node B (eNB) and the WTRU are synchronized on a consistent sleep
and wake-up cycle.

[0007] Live traffic situations and WTRU mobility may require frequent
adjustment of the DRX cycle length in order to balance system performance,
WTRU performance and WTRU power savings. However, relying only on
WTRU/E-UTRAN signaling to make the fine DRX cycle adjustment may incur a
heavy system and WTRU signaling load.

[0008] Implicit rules for DRX cycle length adjustment may be used for
smooth LTE_ACTIVE DRX operations to reduce battery power consumption

while not effecting system or WITRU performance issues. Implicit rules may
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reception in a WIRU. The nethod may include defining a plurality of DRX

| evel s, wherein each DRX | evel includes a respective DRX cycle | ength, and
transitioning between DRX | evel s based on a set of criteria. Transitioning
may be triggered by inplicit rules. Triggering may be invoked by a
measurenent event, a tiner, a counter or a downlink comrand, for exanple.

The transi takgesthaenpasn DR el ASthITRYn i Gt bebw édrahe VWWRRUI gidiths [Bgnal i ng.

[ 0011] BRI EE_ DESCRI PTI ON OF THE DRAW NGS [ 0Q12] A nore detail ed

under standiwwlﬂé’uﬁ&ﬁn&eﬁ?ﬁsﬁlﬁéeﬂ?ﬂ‘i‘ﬁé’i‘f’g‘ escription, given by way of
exanpl e and to be understood in conjunction with the acconpanying draw ngs
wherein: [0013]Figure 1 shows a W rel ess ni cati ons systemin

accor dance [4§ one enbodi nent; [00 %@r 2 is a functional block

di agram of [@10fRU andnéthog ah@depRatRMB} disBlosader @ateRingididtoneucasbodi ment ;
and [0015]Figure 3 is_a state dllJagramof,i licLt, DRX transiti in:
accor dance T§§ePHoB e ac W BY- ndhe matBerd gy e defiuing a;pluxalitytqf i agram for

inmplicit Dibeld, afiekdih Qach DK IVl 3GEIeH 4 bespb@iveNDREI dyelet lengtB0 44 Fi gure 5
is aflowdiagramfor a nmethod of jnplicit signaling, . in accordance with
one enbodi FEAEitioniEIEtweep PEXdeyals haser % Afeheh AP HGr TERORHMRE BFY i npl i ci t
DRX si gnal ibBgrikPerdg &9 iANE6E rivlekh %&ﬂ%&%ﬁm&; byl H@dedkintegitne 7 is a |
fl ow di agram for a nethod of i r’g)l iclt Si gpal ing in gccordance with an
al t er nat i vEVEHH®HOER COURRY or a ownlink command, for example. The transitions

between DRX states may occur without explicit signaling.

[0011] BRIEF DESCRIPTION OF THE DRAWINGS

[0012] A more detailed understanding may be had from the following
description, given by way of example and to be understood in conjunction with
the accompanying drawings wherein:

[0013] Figure 1 shows a wireless communications system in accordance
with one embodiment;

[0014] Figure 2 is a functional block diagram of a WTRU and an e Node B
(eNB) in accordance with one embodiment; and

[0015] Figure 3 is a state diagram of implicit DRX transition in accordance
with one embodiment;

[0016] Figure 4 is a signal flow diagram for implicit DRX transition in
accordance with one embodiment;

[0017] Figure 5 is a flow diagram for a method of implicit DRX signaling in
accordance with one embodiment;

[0018] Figure 6 is a flow diagram for a method of implicit DRX signaling in
accordance with another embodiment;

[0019] Figure 7 is a flow diagram for a method of implicit DRX signaling in

accordance with an alternative embodiment; and



[0020] Figure 8 is a flow diagramfor a nmethod of inplicit DRX signaling in
accordance with another alternative enbodi nent. [0021] DETAI LED DESCRI PTI ON
[ 0022] When referred to hereafter, the term nology "wrel ess
transmt/receive unit (WIRU)" includes but is not limted to a user

equi pnent (UE), a nobile station, a fixed or nobile subscriber unit, a
pager, a cg¢bdao ar t @ligyregiea flawdeigsandor Lingihiod bf iaslicR{DRX sighididg in a
conputer, or any other type user devigce capable of operating in a

wirel ess efGfr e Wf}é/ﬁerr&eé”f‘?t%e $18PmERY t er . the term nol ogy "base

station" includes but is not limted to a Node-B, a site controller, an

access poi P), or any oth . f . P{}ﬁ ing devi ce capabl e of
operati ng :Eépzéﬁvvl rel ess envi rgjﬁﬁ{gﬁ'ﬁ?d@#ﬁ &e\lnl shows a wirel ess
communi cat i[@o22syst eWHR0 iéfered ortdarnsaeatdr) ohe eehoidolognt . "wiietessyst em 100
includes a plurality o

f W 10 and an eNB 120. shown in Figure 1, the

WIRUs 110 Hramsmit/regeiig P é%‘ﬁi‘“‘f&ﬁg’%ﬁé‘%i’é‘m HHUR SERPRErRUs 110
ancrirb one _E‘NaJE?,Qa _ﬁfoﬁ}lé Rewbni A ﬁe@éﬁ’rﬁm&bilé gulﬁbﬂbdgduﬁa Tgﬁ@ﬁ, mamﬁlaay_ |
conpi nation of. wmreless and. W red .devl e | ncl uaed I the wrel ess
comuni cat tARPRAPE érﬁefﬁ’é‘?{"g’r%ta RES15tept mgﬁ%mﬂ 25 ¥R WREINi cat e
FUncti onal bl ek d atr s 200 o e MTRUT10. and L he anB 120 af Sbe vi rel ose

uncti ona 0 agram o a . a { he the wrel ess
communi cat #B’E?agﬁgrtt%?rge{%n‘ﬁ?gy&@fﬁséati‘?n A@CJIE‘?‘R?\I}'&‘F“ f%*?‘ﬁﬂfreé%ﬁ?%{%@ RU 110 is
i N comuni gafifeQddntyollér, aReaceddd pba. (ABY! 4 AyRIdhdrl§pand icfafadid@ dedige Operate in

DRX node. [00%‘?3]!@;1 addjtioon to the conponents that nmay be found in a
typi cal \WrERPablgof operalingip & WirplgsRnVIoBRSBEssor 215, a receiver 216, a

t(rj ansmi H&l[oomlf , ?n@‘igaﬁea@hmaw%&ss m&nT ﬁﬁi@@ﬁ@ﬁ@l‘ste%rlﬁoom)éc&bﬁdﬁﬁ@fi gured to
adj ust cycle ngt h as pecessary. The recejvey. transmtter
217 are in% tcygln‘?ﬂi’rﬁ 1BFRty Sﬁ’ﬁt@mpil@clé‘ﬁh]é‘é?s ?Eg’?a{m'e"]fgﬁféﬂﬁalgi%éi s in
]E:om'rlu_ni cat hﬁﬁN\E 120, batdholvhan IFegae \l,etheZﬂZ‘ﬁRw@;ilo Bfe in’ ARG i&ﬁion&gig}étéi)l
acilitate t rans si gn. and. reception.o Ss data., n

addi tion t@%ﬁ@&%ﬂﬁéﬁg@tbrraﬁq”ﬁ?ﬂ}éoﬁaﬁ%eWiﬁ%ﬁ%&@éﬂ@ﬁ%ﬁﬁ, the eNB
120 i ncl udesit sh@il@beastd tRQ@ny&:oﬁfb@xﬁit}lﬁl’of%%;lesaahﬂ aiisadideliRes RaY be aﬂd an
antenna 228. The processaor 225 is configure C i wi,th the

recei ver 2%’1"5{‘]?3 ‘gr SHiTeless commupisation g%itew%cy@ggléwg ﬁ\i@@g §g?y. The
recei ver 2%8rrus 110 thaly’comemidiéAe whilé ia MRX hod AAH thBehav@covtdifated e
processor é@g‘g e antenna 228 is in comunication with both the receiver

226 and th fitter
[0024] Figure 2 is a functional block diagram 200 of a WTRU 110 and the

eNB 120 of the wireless communication system 100 of Figure 1. As shown in
Figure 1, the WTRU 110 is in communication with the eNB 120. Both WTRU 110
and eNB 120 may operate in DRX mode. ‘

[0025] In addition to the components that may be found in a typical WTRU,
the WTRU 110 includes a processor 215, a receiver 216, a transmitter 217, and

an antenna 218. The processor 215 may be configured to adjust DRX cycle length
as necessary. The receiver 216 and the transmitter 217 are in communication
with the processor 215. The antenna 218 is in communication with both the
receiver 216 and the transmitter 217 to facilitate the transmission and reception

of wireless data.



227 to facilitate the transm ssion and reception of wireless data. [0027]1n
order to inprove battery life, but not limt the eNB 120 and WIRU 110
performance, transitions between DICK cycle length states nay be defi ned
inmplicitly, rather than explicitly.The inplicit rules may be inplemented at
the radi o resource control (RRC) and the redi um access control (MAC) |evels
whil e the \Wo28]110 ila additionltdEhé\éSthjneDiDéhat mbg be [f@ORBnApiypizal eldBel y hal f

of WIRU 11 0,€ .interaction i | ves WIRJ.110 re ) and reports
and enp 120 2Pe RSB AP Giras 200 Fleirt oped RERTORRDRY de. When
the WIRU 1k2 amtesna €28.a Tisr procedser 28% ¢ agrifiguredetis comamenicaeveithstheny be
reported tqQ _the 1 and. t NB,.1 espond to the situation by
Comand: ng TP R tRerd an ey SRR Yl B Ry MBI “hnd e
like. If ti226aadinhe trinomnitta2@7 araisonesinicativn witl 8t processer 225nTThed by a

ol Vel oA DRt Sl S M R0 e SN SRR " T,
may nake g@2d te furilitdat the tfaisndissdoroard wiegatioadf métaless ldattownl | Nk conmands

[ 0029] Fi gur sho an,inmplicit tr iti.on_ state.mghy 300 in
accor dance [gxﬁ)?]ﬂu on\gﬁgr%%%ﬁn%eﬁpr°ﬁD§§§?gﬁé%hé‘éth?oﬁéug’dot,hefg\}ﬂv\gg ? aﬁg o
associ at ed WT'Bbis1 10i geafommahed) itsansitiond bptweendDBX cydé lagth sayesamayg daf i gur ed by

the eNB (120.0f, Figure, 1). .The state hi ne ,300.may .have a | ife span, also
cont + gur ed BirharSE Ry (reolhe (AT FelBEY Do ThEBHel Ml mir e (010 o
Figure 1) amgleaientdttatahBrddi@resparce haitraBRE) arghthesnatinsiastess tordd

Svere |engiAinBRR AT R PR i A eag Y Tl e 120

oper at i ons.[0048D030] Apprdfitdately half bEWFIRU tiGitiseNB 020 intkestiopminvotvebased on

WRU 110 a 20 experi.ences. G rtain_el I .Qr a given
set of meagig? gyﬁ%@ v eﬁgssa,ndtrﬁ%or%ﬁg%%lg%%% ?‘#}nes e%mﬁﬂgg%eeﬁg{@grl% and
predi ct tr affLCE_PIRIFENDRXT hede. Mennde WIRHridli meachres af particplart er ns nmay
be superi sed. on eneral | or bhe, 4 [ in the
DR o at e Be rein B RRehe RO et 158 e IRB 1ol BEMB D6, | D, 1 0F,
t ransi t i on nmgereapémshtoatic sibrsiostlontonDRXhding ithaSVIRY 116tth stdd aMé& 110 and
the eNB 12 e . can i 1R rvj ce: mobility
condi ti onsgs\nw?%’ ?ﬁ%iﬁ&é%cgﬁgt?a?p‘¥t§‘feq%‘8h |tneu01‘j§1 E@%ﬁ%&%qﬁngm\g#ﬁ fog%?ned
traffic pateeptisn iglomited by v relavivelytlongnDRKO9E¢ Jdrighln W TBUshidvndeNBf i ned DRX
| evel s, 30 frd | 3 306,
the WTRU 116° Ftem BB BT AL B Bloaiithy oL OCENE, ot the
nor mal st acertamymbasudehienteavenis nkpy wiiBe B20d c@RMdatey dor thes@atidipated short er
cycle | eng%‘gt&g}gr&@l@&#ggﬁhEéd%OG, and is associated with nore frequent

. The e [

activity than norna 20 may al so define the cycle length for DRX
| evel 2 3040028hd muafigmire @ showsan' mmigiteDRE dransitionsstatesmachipe 308ani s a

| ength of t ' A C I 8: 1958 : whi ch the
WIRU 110 rr%&?%dtd&?%ho&l%%ﬁ °gb”g‘fn%3@g’5%@%¥8té’§ag??‘?r?? O A Velbay sg(té\‘/%% 110 is
commanded twngibionmirshanises ah DIRITL vadnes| may Bopnfigured hetheediB @80 DRX cycl e
ength, angeikdh, UaRelY nihcifiEdob HohyHaveMisd Shin! AcbafRARE €0

i mredi at e commands and when uplink traffic patterns are recogni zed
by the WIReNB11£0adechistate npyizrnptied atjthe WARU (138 of Bigreiband atikhect i on,
such as. duEiio s, RANIPYELaBYE N conl Bfenf XETRLERI BRI hE LR NRUE LA 308 By
be configured wt onger DRX cycles than that for the DRX Level 3 306. The
eNB 120 canonfizieéd RBX: shatepReifferenteDRE egeln derfgbh iscasspriated vdtinbothibeend of t he
DRX confi QW'ﬂﬁﬂJQ'iolahﬁ‘%hﬁpﬁﬁ Bl pBRYigbserve a DRX cycle length rule that

| oner | evel DRX states have shorter DRX | engths. [0034] For a WIRU 110 at
DRX | evel 3 306, a timer or counter trigger nmay be defined to trigger a
transition to DRX Level 2 304 if the eNB 120 determ nes that the WIRU 110
shoul d periodically transition to a "Rjusy" cycle to check




downl i nk data. This may be considered a trigger based on a neasurenent
event. Another trigger based on a neasurenent event can also be defined to
transition a WIRU 110 from DRX | evel -3 306 to DRX Level 1 when a traffic
vol une event on a certain radi o bearer accunul ating a | arger anount of
uplink data than a threshold is reported and an antici pated Radi o Bearer
(RB) Reconfl0ga0]at i orTheddRE oytle kngtntraegition f1&3Mmby be bised W MRCRU 1100 i n DRX

Level 1 302 tqiﬁ g)cei ves a R Reconfirgura ion,command, the c rd ent DRX
Level 1 st &P€ 788 oVer *PPPR{TE WIREP 21.6° mlﬁé&émlfg\/télpe’lors?eﬁ“ée% Hoes not
recei ve themanuremedtvathesptheeWARIDL10 Aed tlef ¢NB d 20 mesulearpend ocbdjcti t can go

back to it iginal DRX.state and.resune t.he .p savi ng DRX cycl e.
Regul ar ti EE%C g?f’g?e%ﬁnt gigs%gﬁarﬂgdu RiEYiFtsd gr%pﬁ%ta’é‘%t 5P %ger t he
i mplicit DiR¥peympesel engigenérabmwdéliforn stdtean adhine eedudtingianthé DRXistavrer s and

raftic pattasrie SRoFE SErRb  ioleNEE s Rt et ime G e RARDF Sher v co

state of t lgerdfich ahd@omdistantiBRKiactibm fot bath thé W ERW 20 ¥dRheleNB 120.i n

LTE_ACTI VE The tiner counter tri rs be..used

{ransi 1 on WPeOIRrD s e ok nette teytie E PP P o b i ng
down t he Dite potehtdallfenghtinasustigrdiebbest aiddearinad gasffic gabiedluporeddd 120 nmay
configures.DRX paraneters based on a network traffic nonitoring operation
and anal ysi‘%‘.’ocgg%r al nethods exist to select the parameter values, such as

by i ncl udi f@p3] def aWigurey3tshowy el defiset DRXatleveds, d302] 130d, 806 dndphicit DRX

transition_opetati L | | he t bhe publ.i shed in system
i nf or mat i OHHE?%%&QE‘%%%%BQ?F@ %}éaevﬁbggé@gﬁﬁl%%%otlﬁg&é % romtinme
to tinme andormalddRXicocla Phe ddtaall langtWbRihelidmai stabe mhg be Hefjred yithoal | ng
before an i e period. [00 Transi ti b n _di.f ferent
states may GWQEJ@VW@? lfﬁfsg?ﬁﬁ{?yﬁﬁ%?%ﬁéﬁ?q b%%ﬁs‘i?i%ﬁg’ 3 skel eton
for signal iasgpciated withi mbte fEPheny abidvity siai horamali fTHRheNB 120 ndagbhleo 1. As
shown in T%bg.e , tt}e I I'&,ci T, i ti,on Li,st is..nar_dat.orl){ nd is
i ted t o 08T s dorlhe o R sl 4 30 MRy I 15k “Sares eleBoas] The
DRX cycl e lAategiihe bériodsis adegzh of timeamehich thereiané ageew trhlnemissiongend mechani sns
are optional, anpd igger, to u state | evel, or nove
down 5 Droc e PR TR IR 114 b ShndeR SR 8P B A0 oSl RbR el the L Soan 1
i s mandat oWTREN1d0setanhimedadds doetiewised f or non-normal states. The Initial
DRX state | tion n set, t he D@)f? ate .of the WIRY 110, at
start-up. f@égg] To g%@m"%k}r@és}ﬁagkhwg@c %}Efyggegl??gt Tae{lrﬁlg??sf%gnusg%d mai nt ai n
DRX cycl e beagVhREV10lr eNBZZ0itohatdle peelictédienii@dRateldodndink commapis 120, the
pase. punber it vipn YR bR gl AR 1F b SO T had fife BT O DR
[ 0040] DRX- 9@ herdqmuiring imme@iateqdrvnlonkdefionfrarxch an duripg ahandover esemth t hat t he
resul ting kg%%iee-l en does not exceed a maxi num DRX cycle |length. The

cyc

short est e | ength possible occurs when n=0, and is a fraction of a
| onger DRXIW38] e | eAJIRX 1§veDd 8DF nmyeeonfigudRkwithdbaegdrd X tpxclestithan ar e

mul tipl es gaqu] S PRARL t DR RN may be

m srratched%ar? prg\%%gge%egge%?ﬁi g?lggp%ynechahiré% gqrﬁ%sync ror#“? ﬁi)RX peri ods
bet ween t héor\ehehustat®atitie calBf 129 DRIhenfiDR¢tparlifodpambet may pheedvess nmul ti pl es
of each ot : j KRR q%:ﬁ%\ﬁ he WIRU 110
and the eN@%‘@?ﬁgg}(‘ﬁﬁgﬁﬁﬁpg’yﬁg eteie)?m e { Zlggéegllgg%ro Z‘Eg%sher by

i ncr easi ngl®84decr eHer aY/ HR1&11G/a BRK devgl H3@6 adnenomcomntehiziggermay bei ng
used by th r LIV, tggg-- LAl t: $ 14 ingly.

[ 0042] Typi g% %ﬁy}%dgg%%?\‘fl I #ﬁﬁ%’{iﬁ%ﬁé%@bﬁl j?}g)f l%eé(&%%%&%tﬁ%ﬁglégbef ore it
transits bthet the WHEBUot 10yshwald pRYioditaltyetramsitiondd aufbusyfagyclsetogihgen as: n =
(Level -k DRX Cycle Length or original DRX cycle length) / Level-1 DRX Cycle
Length; where Level-k cycle length isgthe Iength of the DRX cycle before
the WIRU 110 enters DRX Level 1 302. Alternatively, the network may
configure n for the "resune nethod".




I nformation Elenent/ G oup nane Need Milti Type and reference Senantics
description Inplicit DRX Transition List MP maxDR ) (states I nf ormati on

downlink data. This may be considered a trigger based on a measurement event.
Another trigger based on a measurement event can also be defined to transition
a WTRU 110 from DRX level-3 306 to DRX Level 1 when a traffic volume event
on a certain radio bearer accumulating a larger amount of uplink data than a
threshold is reported and an anticipated Radio Bearer (RB) Reconfiguration
command is imminent. ,
[0035] . If the WTRU.110 .in DRX Level 1 302 state receives a RB
Reconfiguration command, the current DRX Level 1 state is over. If the WTRU
110 at DRX Level 1 state 302 does not receive the anticipated command for the
defined “resume period”, it can go back to its original DRX state and resume the
power saving DRX cycle. Regular timers and counters may be used during a DRX
mode to trigger the implicit DRX cycle length transition. The choice between the
timers and counters and the values of the timers or counters may be based on
learned traffic patterns and models with respect to the mobility and/or service
state of the WTRU 110 at a particular time while the WTRU 110 is in
LTE_ACTIVE DRX mode. The timer or counter triggers may be used as
transition triggers to bring up the DRX cycle length as well as to bring down the
DRX cycle length as the DRX state changes.
[0036] The eNB 120 may configures DRX parameters based on a network
traffic monitoring operation and analysis. Several methods exist to select the
parameter values, such as by including a default system value set that is defined
for implicit DRX transition operation. Optionally, the parameters may be
published in system information broadcasts, or they can be determined by the
eNB 120 from time to time and loaded to a particular WTRU 110 via higher layer
signaling before an intended DRX mode period.
[0037] Transitions between different states may be signaled in an
information element. An example of a skeleton for signaling an implicit DRX
cycle transition if shown in Table 1. As shown in Table 1, the Implicit DRX
Transition List is mandatory and is limited to a value indicating a maximum

number of DRX states.



El enent/ Group name Need Multi Type and reference Senmantics description
( TED) >DRX Cycle Length MP Integer (TBD)

[0038] The DRX cycle length IE is mandatory, and is an integer. The
trigger mechanisms are optional, and may be a trigger to move up a DRX state
level, or move down a DRX state level. The Implicit DRX Transition configured
life Span IE is mandatory, and sets the resume period for non-normal states. The
Initial DRX state is optional, and may set the DRX state of the WTRU 110 at
start-up.

[0039] To aid with easier DRX cycle length transition and maintain DRX
cycle length synchronization between the WI'RU 110 and the eNB 120, the DRX
cycle length definition may be given as a function of the shortest DRX base
number ( L). Then various DRX length values may be:

[0040] DRX-cycle-len = LL x 2», Equation (1)
where n = 0, 1, 2... such that the resulting DRX-cycle-len does not exceed a
maximum DRX cycle length. The shortest DRX cycle length possible occurs when
n=0, and is a fraction of a longer DRX cycle length.

[0041] The use of DRX cycle lengths that are multiples of each other
reduces the probability that DRX periods may be mismatched and provides an
efficient mechanism to resynchronize DRX periods between the WTRU 110 and
eNB 120. When DRX periods are defined as multiples of each other, and when
DRX periods become mismatched between the WIRU 110 and the eNB 120, each
entity can determine the period of the other by increasing or decreasing the cycle
length to determine the period being used by the other entity, and
resynchronizing the entities accordingly.

[0042] Typically, a WI'RU 110 in DRX Level 1 302 may count n times
before it transits back to the original DRX state. The default may be given as: n =
(Level-k DRX Cycle Length or original DRX cycle length) / Level-1 DRX Cycle
Length; where Level-k cycle length is the length of the DRX cycle before the
WTRU 110 enters DRX Level 1 302. Alternatively, the network may configuren

for the “resume method”.

Information Need | Multi Type and Semantics
Element/Group reference description
name
Implicit DRX MP maxDR
Transition List Xstates

7.



>Trigger-UP-1 OP Trigger Mechanism A B.C.D To next upper |evel DRX State
>Trigger-UP-2 OP Trigger Mechanism A . B.C. D Used by Level-1 for resune
>Trigger-Down-1 OP Trigger Mechanism A.B.C.D To next |lower |evel DRX state
>Tri gger - Down-2 OP

Information Need | Multi | Type and Semantics
Element/Group reference description
name
(TBD)
>DRX Cycle Length MP Integer
(TBD)
>Trigger-UP-1 op Trigger To next upper level
Mechanism | DRX State
AB.C.D
>Trigger-UP-2 oP Trigger Used by Level-1 for
) Mechanism | resume
A.B.C.D
>Trigger-Down-1 OP Trigger To next lower level
Mechanism | DRX state
AB.C.D
>Trigger-Down-2 opP Trigger To Level-1 trigger
Mechanism
A.B.C.D
Implicit DRX MP TBD Time in seconds
Transition configured
life span
Initial DRX state OP TBD
[0043] TABLE 1
[0044] Transitions from state to state may be initiated by a trigger. Table

2 shows an example of transition trigger IEs. Each of the IEs is mandatory,
except for the resume period. The Transition Trigger is mandatory and is
specified by the network if specified as shown in Table 1. The CHOICE
mechanism allows the network to configure the WITRU 110 for implicit DRX
operational triggers. The trigger Timer value may be in units of absolute time,
LTE frames or transmission time intervals (TTIs) and is used to monitor or
regulate ON and OFF periods for network signaling channel activities or data
channel activities for the WTRU 110. The Counter values may be an integer
value used to check the occurrences of certain trigger events. The measurement
event may enumerate the event that causes the trigger. The resume period may
be a time period given in seconds, DRX cycles, or some other value, that denotes
the total time a WTRU 110 may remain in an elevated state without receiving a

command to move back to normal state.
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Trigger
configured |

I fe span

Mechanism A.B.C.D To Level -1 trigger
TBD Tine in seconds Initial

Inmplicit DRX Transition
DRX state OP TBD

[ 0043] TABLE 1 [0044] Transitions fromstate to state may be initiated by a

trigger. Table 2 shows an exanple of transition trigger |Es. Each of the
|Es is mandatory, except for the resune period. The Transition Trigger is
mandat ory and i shefoemiatiosd by |t Needel| Multi | f Typeanti ed asSesham#ics n Table 1.
The CHO CE nechElensentihtavys tge net wor k t o] cmfiéreneee |t hedgddRiption f o
inmplicit DR{ operatdnamel triggers. The tripgger Tinmer |value may be injunits
of absol ut e [tTraBsitibd Eriggenes @MRransm ssipn tine intiervals (TTlIs) and is
used to noni|tCHOICE hrghdeitida ONMINd OFF'  periods for network signaling :
channel actijwTilmes or data channel a¢tivitjes for theg WIRU 110. The ounter
val ues nay hesaliniertvR@gel val uéMmBsed {o cheflatédeg TBIXUr r ences of certain
trigger event>touhf® NMeasurenent event may enunerate the event that causes
the trigger.[>Eheoungsune periofdmmy bé a timitgerm®b §i ven 1 n seconds| DRX
cycles, or ¥R ReheYFhEtat |Nat dehotes fhe total ffimre a WIRU 110 [y
remai n i n a8l g¥aednsdtat € W pM®Ul [ ecei V] pludeta@drand to nove back|to
normel stat §.Eyent-1d (TBD)
>resume period CV- TBD Could be default in
Trigger Level-1 State.
-UP-2 Default is to stay n
Level-1 cycles so the
total length is
equivalent to its
original DRX state
DRX length
[0045] TABLE 2
[0046] Figure 4 is a signal flow diagram for implicit DRX transition 400 in

accordance with one embodiment. A WTRU 402 may receive an RRC message or
an IE 406 from the E-UTRAN 404 that triggers the WTRU 402 to enter DRX
mode. The WTRU 402 may enter DRX mode 408 at a default level which may be
anormal cycle length DRX level 3 (306 of Figure 3). Both the WTRU 402 and the
E-UTRAN 404 enter DRX mode (408, 410 respectively). The WTRU 402 may
receive another RRC message or IE 412 that triggers the WITRU 402 to enter a
faster DRX cycle mode (DRX level 1 302 of Figure 3). The WTRU 402 and the E-
UTRAN 404 enter the DRX level 1 (414, 416 respectively). A WTRU timer 418,

synchronized with an E-UTRAN timer (not shown), expires. As the timers are

synchronized, no notice of timer expiration is required. The expiration of the
timer 418 triggers the WTRU 402 and the E-UTRAN 404 to return to normal
DRX level. The WTRU 402 returns 422 to DRX level-3 306 at the same time that
the E-UTRAN 404 returns 424 to DRX level-3 306.

{0047]

Figure 5 is a flow diagram of a method of implicit signaling 500 in

accordance with one embodiment. At step 502 the WT'RU is in normal operating

9.



I nformation El enent/ G oup nane Need Multi Type and reference Semantics
description Transition Trigger M CHA CE nechani sm MP

mode, or Level-3. At step 504, the WTRU checks to see if a timer has timed-out,
or a trigger has been received that would force the WTRU to move to another
DRX state. Ifno, at step 506, the WTRU remains in normal state. If the WTRU
detects a time out signal or a trigger at step 504, at step 508, the WTRU
determines if it should move to DRX Level 1 or DRX level 2. If the WTRU
determines that the trigger is a level-2 trigger, at step 510 the WTRU moves to
DRX Level 2. At step-512, the WTRU determines that the resume. period has
ended, and returns to DRX level-3. If, however, the WTRU, at step 508,
determines that it received a level 1 trigger, at step 514, the WI'RU goes into a
DRX level 1. At step, 516, the WTRU determines if it has received a Radio
Bearer Reconfiguration message. If not, the WTRU, at step 518, waits for the
resume period to end and returns to normal operation at step 522. If, however, at
step 518, the WTRU receives a radio bearer reconfigure message, at step 520, the
WTRU returns to normal DRX cycle operation.

[0048] Figure 6 is a flow diagram of an implicit DRX method 600 in
accordance with another embodiment. At step 602, the WTRU is in normal or
DRX Level-3 mode. At step 604, the WTRU conducts a traffic volume
measurement. At step 606, the WTRU compares the traffic volume measurement
with a threshold. It if the volume is below the threshold, at step 608, the WTRU
takes no action and remains in DRX Level-3 mode. However, if, at step 606, the
WTRU determines that the traffic is above a threshold, at step 610, the WITRU
changes mode to a shorter DRX cycle. Based on the traffic, the new DRX mode
may be DRX level-2 or DRX level-1. At step 612, the WTRU determines if a
command or message has been received. Ifyes, at step 614, the WITRU returns to
Level-3 mode. Ifnot, the WTRU, at step 616 the WTRU waits the resume period
before returning to level-3 mode at step 618. Optionally, the E-UTRAN may
determine the traffic volume measurement reporting threshold level for DRX
state transition triggering. Once the defined traffic volume measurement event
occurs, the DRX state transition is triggered. _
[0049] While in LTE_ACTIVE DRX mode, a WTRU may perform traffic
volume measurements for uplink traffic. The E-UTRAN may configure the
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>Ti mer " Timer Value MP Integer TBD >Counter " Counts MP

WTRU to report the events on threshold brossing. Based on learned traffic
patterns, the E-UTRAN determines that there is a large volume change, which
may means that an RB addition, an RB reconfiguration or an RB release
command is imminent. Therefore, the traffic volume event reports may be used
as implicit DRX transition triggers. For example, a large volume change may be
used to trigger the WTRU into the shortest DRX cycle (DRX level 1, 302 of Figure
3, for example) in order to receive the network command. The network, when
receiving the predetermined measurement event, may determine the WITRU’s
DRX state via implicit DRX transition rules and either sends the anticipated
command to the WTRU or wait for the WTRU to return to its previous DRX state
with the specified “resume period”.

(0050] By way of another example, the WTRU, while in LTE_ACTIVE
mode, may use configured handover measurements. Certain measurement event
reports may indicate that a handover (HO) command is imminent for intra-
frequency, inter-frequency or an inter-radio access technology (RAT) handover.
Depending on handover measurement events, certain other measurement events
may act as triggers for DRX transition control. Figure 7 is a flow diagram of a
method of implicit DRX signaling 700 in accordance with an alternative
embodiment. At step 702, the WTRU is in normal DRX level 3 state. At step 704,
the WTRU determines that a serving cell measurement is below a threshold. The
WTRU may then determine that an intra-frequency measurement is high 706,
meaning that an intra-frequency neighbor is measuring as the best cell.
Alternatively, the WTRU may determine that an inter-frequency band measures
to be the best 708. As another alternative, the WTRU may determine that a non-
LTE system measures the best 710.

[0051] At step 712, the WTRU, due to the measurements, may anticipate a
handover command. At step 714, the WI'RU reports the measurement event.
This may invoke, at step 716, an implicit DRX transition trigger that causes the
WTRU to go to a Level-1 DRX state in order to receive the possible handover
command from the network. At step 718, the WTRU receives the handover
command. At step 720, the WTRU transitions back to its original DRX state.

-11-



I nteger TBD > Measurenent - Event " measurenment Event-Id MP Enunerated
(TBD) >resune period CV- Trigger -UP-2 TBD Could be default in Level-1
State. Default is to stay n Level-1 cycles so the total length is
equivalent to its original DRX state DEM | ength

[0052] Figure 8 is a flow diagram of a method of implicit DRX cycle

signaling 800 in accordance with yet another embodiment. At step 802, the

WTRU is level-1 mode. At step 804, the WTRU begins to monitor a Level 1/Level

2 control channel to intercept anticipated downlink commands. At step 806, the

WTRU determines if an anticipated network command is received. If received, at

step 808, the WTRU will follow the command to end the DRX mode or will

receive instruction on the next DRX activity with the command. Ifthe command

is not received, at step 810, the WTRU transitions back to its original DRX state

before entering the Level-1 state.

[0053] EMBODIMENTS

1. A method for controlling discontinuous reception (DRX) in a wireless

transmit/receive unit (WTRU), the method comprising defining a plurality of
DRX levels, wherein each DRX level includes a respective DRX cycle length.

2. The method as in embodiment 1 further comprising transitioning
between DRX levels based on a set of criteria.

3. The method as in embodiment 2 wherein the set of criteria is
predefined.

4. The method as in embodiment 2 wherein the set of criteria is based

on events detected by the WTRU.

5. The method as in embodiment 2 wherein the set of criteria is based

on explicit signals received by the WTRU.

6. The method as in embodiment 2 or 3 wherein the set of criteria is
defined dynamically.
7. The method as in any one of embodiments 2-6 wherein

transitioning between the plurality of DRX levels is based upon learned traffic

patterns.

8. The method as in any one of embodiments 2-6 wherein transitioning
between the plurality of DRX levels is based upon measured events.

9. The method as in any one of embodiments 1-8 further comprising

defining three DRX levels.
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[ 0045] TABLE 2 [0046]Figure 4 is a signal flow diagramfor inplicit DRX
transition 400 in accordance with one enbodi nent. A WIRU 402 nmay receive an
RRC nessage or an | E 406 fromthe E-UTRAN 404 that triggers the WIRU 402 to
enter DRX node. The WIRU 402 may enter DRX node 408 at a default |evel

whi ch may be a normal cycle length DRX | evel 3 (306 of Figure 3). Both the
WIRU 402 and t h#0.E- THeAbbthod ae v ahy biofmled{d&ds 14 irtles peaprisiagy) . The
WI'RU 402 receiv t her RRC nmessage or |E 412 that triggers the WIRU
402 to en?&éﬁﬁmﬁgﬁé?%egycl e nmode (DRX level 1 302 of Figure 3). The
WRU 402 and t hel. EUTRNméfhbdedy &1 ahlienbRX dnehodimdnts 41140 whikbeinesyokct i vel y) .
A WRU tinmer 418 chrooni zed.w th an: Ez: UTRAN 11 t own), expires.
as the t1 narweapite DYRGNPE Trdis s bineBo gte dhorbich DR rbiEtendtBn T4 ¢ cqui r e
The expiration of. t|Thenidthéd 448 etnbbdigRns11 WReréiiRldcK fidpedtite DIRX dyeleTRAN 404
to return oq[gﬁésn?I DRX | evel . \éyrl?uréégz returns 422 to DRX | evel -3 306
at the same? oy 2 R BRR 96% 998 8y ns 424 to DRX Ievel -3 306.

[0047] Figure 5 1% a Theomethodgisain ahy ansaifeatbodiméntpl i-2 twirrginadachg 500 in
accordance w th.one od{ nment. _At. step 502 e RU is in normal operating
-9-  node, rS?peEté‘(Fe‘fy-c}%Te)%%ﬁ @B“ggﬁl,e #ﬁ%aﬁﬁ'ﬁ[ﬁi"’gﬁ to see if a tiner has
ti med-out, or al4.ri JhemdthAsd Scievanyameiof dbddimientsall Jifurties eohpsidgRU t 0 nove
t o anot her te. .1f .no, st 506, the r s in normal state.
£ the WrRPESVHT st O PiTblene with A gotreds G 504" At st ep
508, the WIRU d#i.er iTheasethbd iak is kaibodintant d 4t farthBX cdrepading the WIRU | evel 2.

I f the WIRU det er nj.n ha he trigger is a.level-2 trigger, at step 510

t he WIRU nﬁ%ga?’bg%m\%‘%e %.ngﬂfu ‘gglﬁs%‘f‘%?’nglirﬂlélz J deternines that the
resunme period hes emMiednethod as &h WmbsdintenDRX fuether e@dnpiifing loeRRY t he WIRU,
at step 508, determ that. it receive lLevel 1 triggef,, . at ep 514,
e Ry g dieraite e TP i lpnet SRR e Brer 8 SncRobidod WP ENH o i 1 i ¢
has recei ved a Radi GhBaasthod Re tw einbgdinhainit A4 foethsagempriding ohe WITRIU WIRU, at
step 518, its.for t resu eriod to end .and. returns to normnal

operati on &F§R¥PE &?Zl.gﬁ?(fc?'aﬁgﬁ‘i@éPPO%PS%?fgsﬁngllrg?lzf‘ﬁgn'V\?l’RU receives a radio
bearer reconfi glf.e Mhssaghod as i1 embodid{bnt 1 cfulthBt edmeprising tho WERWalI DRX

cycl e operation.. 0 igyre 6.10s I i.agram of. an i i ci;t, DRX net hod
606 © n bocarisRink HHRE cHHE Sonteh nft fsWr O 8 YRS B B 1
normal or DRX LEvel TBe mmtited ¢ inSingpné 0flembdiimeWiaU- tffutithet somaptisiag f i ¢ vol une
nmeasur enent,, . At st 6, the W conpar the tratfig,vol u asur ement
W oh ot e dehgR ik R Sl Mg R R BRI e RS Rl BltFRG RS 08 ™ e
WRU t akes DRX keetls onceapeat DRXrHifengpann DRX Level -3 node. However, if, at step

606, the WRU ermnes that the traffic i S reshol d.. at step

610, the WIRU c angg%eﬁl]@eéféo E’(‘)s'lgal S 8%1?8{ex&gﬁrg}%@ﬁ%‘?ﬁl@g&@gﬁoﬁ?ﬁ%ngr affic,

t he new DR¥eriodleallyshahginPibe DBXdevel oba WIBU tea BIRXllevdthagingm shbftert he WIRU

determ ”esﬂﬂxﬁrc&% ﬂd or nessage has been received. If yes, at step 614,
< ;

the WIRU r etur evel -3 node. If not, the WIRU, at step 616 the WIRU
wai ts the resundl. peflhethebfdoasanragly wne pfembaliinents|2-2) fupidher edmprtispg 618.

Optional ly %g?% ga#%u erm the traffic volume neasurenent
reporting f%ér S P 8vé s&?%@f“é%g%e transition triggering. Once the
defined traffi 2ol Kbre methslassmentbodineett 2d ycherein theerig¥existhategpiry ansi ti on
is tri gger?patign%Q_491V\hi le in LTE_ACTI VE DRX node, a WIRU may perform
traffic vol'une neasurenents for uplink traffic. The E-UTRAN may configure
the WRU to reffort Thhmethainssnemhodmegt@2dudheswinmyisiBassettiog thear ned
traffic pafte 90 determnes that there is a |arge vol une
change, m?‘%ﬁ?ﬁ%ﬁ}n%{@l‘g‘ﬁ%‘sﬁgﬁ%‘g& addition, an RB reconfiguration or an RB
rel ease command is inmnent. Therefore, the traffic volunme event reports
may be used as inplicit DRX transition triggers. For exanple, a |arge

vol unme change may be used to trigger _fshe WIRU into the shortest DRX cycle
(DRX level 1, 302 of Figure 3, for exanple) in order to receive the network
command. The network, when receiving the predeternm ned nmeasurenent event,
may determ ne the WIRITs DRX state via inplicit DRX transition rules and

ei ther sends the anticipated command to the WIRU or wait for the WIRU to
return to its previous DRX state with the specified "resune period".

[ 0050] By way of another exanple, the WIRU, while in LTE _ACTI VE node, may
use configured handover neasurenents. Certain measurenent event reports may
i ndi cate that a handover (HO command is inmnent for intrafrequency,
inter-frequency or an inter-radi o access technol ogy (RAT) handover.

Dependi ng on handover neasurenent events, certain other measurenment events
may act as triggers for DRX transition control. Figure 7 is a flow diagram
of a method of inplicit DRX signaling 700 in accordance with an alternative
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handover conmmand At step 714, the WIRU reports the neasurenent event. This
may i nvoke, at step 716, an inplicit DRX transition trigger that causes the
WRU to go to a Level-1 DRX state in order to receive the possible handover
command fromthe network. At step 718, the WIRU recei ves the handover
command. At step 720, the WIRU transitions back to its original DRX state.
[ 0052] Fi gure 8 246 a Theonetiibdigs amembodiment 23 dvhfreinrtpe ituiggerDRX teafEf e

si gnal i ng %gonti n accordance with yet another enbodinment. At step 802, the
WRU is | evel-1 node. At step 804, the WIRU begins to nonitor a Level

1/ Level 2 contr2f. clhenmeéthbd aisrihendwdimentt 24 whettesd thbotmaffiodvenbitnands. At
step 806, the WIRU determnes if an antici pated network command is received
I f receive ,angfmssstwenp 808, the WIRUwill follow the command to end the DRX
node or will re2&iv&hens¢thodtasdn embotlivgenteddt wiDRMinathel trigggr Wi 2 hadibe conmand.
If the con%‘ag\d iscongt Les irg <t at step 810, the WIRU transitions back to
its origi nal “ORECTaEE 2peT o € erit er | ng the Level -1 state. [0053] EMBODI MENTS
1. A net hod for2%ontlhemidthed ak mcorytonaubersbedimeptsiZe20 fuDMXy compmsing r el ess
transmt/regei ve j RU). , .. .S [hing a plurality of
DRX | evel sfﬁ%?%ﬁﬁﬁelﬁéﬂB%@*g\}gﬁﬁ%&gﬁﬁl %gﬁ%#%%igggﬁé%, DRX cycl e | ength.
2. The net hod a28.i n Theingdhodbead injanfyiont hfembalipentsi1R2f furthes corhpmsing bet ween
DRX | evel s_based o se WS- N '

enbodi nent n?a\?\ﬁ%?%?rﬁ‘ vé)iusf%% a% crlqg%]figdfl}ssmagghdeel??%ecga Eﬂ%ﬁt@&t&? The

met hod as iphurelihodiDRMievElsaeedomthdmeasaredirafficivobmien i s based on events
detected by th R i j ; rein the
set of criteri :25%/\1- lnggéncF ﬂé?ld ggﬁrlnlgm %EI{ gﬁ%@?rgggﬁ\%ggbéﬁﬁﬁe ﬁ%%%

6. The met BRX ggld lengihibolkmeaffiicyobmisvabevea predetersdnedohresholdepnd | s

defined dy L.cal.l { in: fments 2-6
wher ei n trc'gér31]hgt %ahén tnhgﬁ3 %%)t(\(f%c}agnlefl %%ﬁ@?ﬁ“?ﬁlé’?%%@‘@%rg&?ts ag%d upon
| ear ned tr dlifesloldat t er ns. 8. The method as in any one of enbodi nents
2-6 wherein tr i1 th0ni i J I . ;s based
upon mneasured Z:I\’/bZnt tsrl.hg%e%éogsd%%%g&%nﬁgzhgjgﬁ%rﬁorgﬁvgcﬁ)ﬁgh%%ggﬁ%%gi ments 1-8
further cohpaiesimhgn s measired tradic WRXNE eyesleds a predetermingl thresholdet hod as in
any one of enbogi ne - ; .61 f1l &1 d;ﬁg(s vel s.
11. The net hodogjs’ [ Eilgrﬁl%/e t%%&eé%}ﬁgﬁ‘giﬁn%ﬂﬁ?ésﬁ%f % llmﬁgfiéfﬂﬁwg%i rflelgpecti ve
DRX cycl e bethiggla tesurpe peninst timar wonadierbingasPRERycle s padgrthrning 12.
The net hod ! i . I t e3length is
jhe et m}(}?én]awgéﬂ E %1% é?gi_?ﬁi Fh1de GB6H e RRRRG I Ve FBYmE e S

timer.

32. The method as in any one of embodiments 1-21 further comprising
changing the DRX level of a WTRU based on handover measurements.

33. The method as in embodiment 32 further comprising changing the
DRX level of a WTRU when a serving cell measurement is below a predetermined
threshold. -

34. The method as in embodiment 33 further comprising changing the
DRX level of a WTRU when an intra-frequency neighbor cell measurement is

above a threshold.
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13. The nmethod as in any one of enbodi ments 1-12 wherein each respective

cycle length is a nmnultiple of a base cycle |ength. 14. The nethod as
in any one of enbodinents 1-13 further conprising the WIRU synchroni zi ng
DRX cycle length with an e Node B (eNB). 15. The method as in

enbodi nent 14 further conprising the WIRU i ncreasing the DRX cycle length
upon | oss of sya&hrarliez:ﬁéthedlasmembodlﬂ:@ntMrmrhﬁﬂpﬁﬁngahﬁwmm 15

furt her U .i ncreasi ng the cle.length unt t he WIRU
ey o G of & Sy 1 Sl ol st LR BB Hon 14
furtﬂer conpovésh tgretdd WIRU decr easi ng t he DRXngygl e | engt hfupon | oss of
synchroni zati on 0 erent 7 ur

conprising the %RUT&‘&?%S%‘MEIH@%P&QW%W g\/#’@ is

synchr oni z@RXlével bhe VEINBU when an id@3r-rddie ao@ks %ﬁhﬁ&log"ﬁ (MY) péighiedr
enbodi nents_1- 18furth r |@? defining a DRX |ife span; and
r edef i ni ng RREUEGEBERt I3 VF@&Bf the plurality of DRX | evels once per

DRX |ife span. g7. Thezaﬁbthz{mss iﬂﬁtﬂQﬂxe@SeﬂnﬂocﬁﬂﬁéﬂfH‘B3@ﬁnﬁiﬂiQdﬂnﬁﬁ§i&1§ 2-19

further conprisin ri.odi ca th | evel RU.to a DRX
| evel havi E%eé"%g?"?'g‘ ?’t‘%lsea I E‘hg{ jand CERX@Tg theR ‘E‘W ased i any

one of enboedithe e o2 ddonlitk édismag@NpPri si ng changi ng DRX | evel s based on a

trigger. 2. The nethod gs in enmbo 21 wherein the trigger is
the expiry of a% méywireless transygt re?ﬂgemﬁ&ﬁﬁﬁicquﬁ%%w%%% ® urt her

conpri si ng pi'&%@éoi‘ tdigigub&l doldeTife W pRitralityadf RISV EIB, viAtdrbil dayh DRX level 24. The

nmet hod as i.n odi nent, 2 |nt e trigger is a traffic event.
25. The nettd e&sa’ieﬁpeéﬂﬁ%bﬁ% ezlﬁn%gerei nthe traffic event is a

transm ssion. 39, Thz@VTR"UeasrmtehﬂfbdaﬁedtmsaﬂKmdinnmatpr&bswieg firthérhe trigger
e oL M a0 AR SES e ot b E S o
based on | ear negh.t r ahbiwrRet é@frﬂémbodlment 38&r 39hehdrein i @Scdstordisy one of
i ust i ng. FHEP O EREPLt BABRIrDy EHEGGP AN eV o R R er S5bteEed on ¢ he
measur ed t DHX éylelehgihe. 29 The nmet hod as enbodi ment 28 further
comr1 17 Shorjen i, x%g@;*éfzi LR RGN CAT I
vol unme i s bedceson 1s)ftﬁﬂfﬁr&l’oﬂiigﬁtidtﬁbrﬁ5ﬁmti&1 the WTRU between DRX levels
based on a trigger.
42. The WTRU as in embodiment 41 wherein the trigger comprises a
measurement event.
43. The WTRU as in embodiment 41 wherein the trigger comprises a
timer.
44. The WTRU as in embodiment 41 wherein the trigger comprises a
counter.
45. The WTRU as in embodiment 41 wherein the trigger comprises a
downlink command.
[0054] Although the features. and elements are described in the
embodiments in particular combinations, each feature or element can be used

alone without the other features and elements or in various combinations with or
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30. The nethod as in enbodi nent 27 further conprising adding a radi o bearer
when the neasured traffic volune exceeds a predeterm ned threshold.

31. The nethod as in any one of enbodinents 1-30 further conprising setting
a resunme period timer upon adjusting a DRX cycle length; and returning the
DRX cycle length to an original value upon expiration of the resune period
tinmer. witho®i2 othElh ﬁealmzteb add aEnielﬁtsa rfheomethodls enfixod chraertst prodtid@d mlayr t her

conpri si ng chan%l n%%ﬁt lﬁe\gl‘ of a wlg%_le bla 1en([jlwta)ln than \é%bo surenents.

33. The netHigGPEE SRR PR T YRS e Shpt T € g 2B angi ng t he DRX

| evel of a Mbbmﬂnﬁar-ﬁeaﬂablei sng-agelnhediﬁmsfor esedqitionsbib el genernl puepeseer N ned

t hr eshol d. further conprising

changi ng t If8BRSE" Ioévaelpr?ffssgr v\%ﬁ“i‘/&i‘éﬁq"%ﬁm’%‘i Fé”?“‘rdég{% ﬁglﬂﬁgﬁe’fl%‘ﬁ cel |

nmeasur enentindléde@bmad oal}txhémsi‘yo(ll?ﬂ)M),arandorBEcceéZd’tﬁemetﬂmsa regisabodi ment 34
an . i nt er-frequency

further conprisin an t he DRX |
nei ghbor cgg?h r%?g ?’Fé‘ﬁf‘ml LR oRY ?ﬁ‘fl‘éessh%lﬁﬁnetlc e8] 8k hod as i n
enbodi ment hadd 8isks Hed repwvable disky, mbg:r@obgm&dimelam;ahdwpﬂmarbtneaxdﬁﬂw when an

inter-radio echnol.,ogy., (,RAT ei,ghb asurenent i s above a

Ithr eshol dl. as%ﬁf‘ﬁiﬁ@%?sgﬁ’ﬁ@dr?g%ﬁ%d'eﬁ%tﬁ%hgg@%@b?uenbodi rr:;\t s 1Y36 further

f:orrplri Ei ng(g(b(fﬂﬁei \éi n@ucbam:cprgdesm?mnd& hywhhefmmple%gbnemlwm I et he DRX .
evel based on the type, of down . A wireless transmt
| ovel ve omBrRerprd SRHRRL R et g Cunpntiongl prpossiiia el Ft ed o
defi net a plpgdlé\;o)ak“ssioi' YDSP) RigKuatitsedfanicydpro@ssore anh oDRYére ﬁﬂﬁ'bplioﬂésbbldé;tﬁ 28
respective e,

Hherein 1 nasrpibg et 4 Db lorena pontpolior PO P HER ARPHET PR bet ween
DRX | evel s Ihagﬁcted)ﬂlramsﬂfASdiCs)CFiech]Pio@rammable Ga40 Ariidye (MAGRAL)@irciiits, erbodi nment

38 or 39 mhere n rrocessor .is.f her,, confi.gure to peri odi cal |y change
the DRX | o98F oferire imerraieheist dE) Mok AR g a1 he
WIRU as i n[@5g] one (Afpredfdsmillﬂamo&a&Sn%hmﬂ;mmniab(bepsaﬁemmeni@tf urt her
configuredtotranS|t|8nthe RU bet X ets base @5‘[‘ rlgger

42. The WIRGPHE U SReRYer 4 Wé’ﬂ%u‘”ﬁ“’ﬁ%& ’iar"lsﬁ‘éerfceé"e Pl

nmeasur enentusévegipment (UE), tddnindh baé&l‘d?bhas radio aatmdkmmﬁollhi (RNEh,ern t he
trigger conpri.ses a tinme RU as |rret 41 wherein
the triggePPEdid ffé’é%mﬁr c o5t WIRU ity be lfge\gr‘l‘h &R °§ w’ B ment 41
wher ei n t hémplengaesd imdgrdivass awd/ciovaftware, ammmcaxh@msqmemmat he

features and dtexie?nentc?eogﬂgneges%iaéﬁ%gpllmqm, vibration device, a speaker, a

microphone, a television transceiver, a hands free headset, a keyboard, a

Bluetooth® module, a frequency modulated (FM) radio unit, a liquid crystal
display (LLCD) display unit, an organic light-emitting diode (OLED) display unit,
a digital music player, a media player, a video game player module, an Internet

browser, and/or any wireless local area network (WLAN) module.
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enbodi nments in particul ar conbinations, each feature or el enent can be used
al one without the other features and elenments or in various conbinations
with or wthout other features and el enments. The nethods or flow charts
provi ded nay be inplenented in a conputer program software, or firmiare
tangi bly enbodied in a conputer-readabl e storage nmedi um for execution by a
general purpose conputer or a processor. Exanples of conputer-readabl e
storage nediuns include a read only nenory (ROM, a random access nenory
(RAM, a register, cache nenory, se 'W‘gduct or nenory devices, magnetic
medi a such as internal hard di sks and ré&novabl e di sks, magnet o-opti cal
medi a, and optical ia such as CD-ROM di sks, igital versatile disks
(ovos; . 6055 Al B Setald fscatiavefisaectyrondul PBARERE 2 gener a

pur pose pfrasRGHRiceivd UBREWTRIU) PtheRcRoPEaBBSH®y:, a conventional processor, a
digital signal processor (DSB%, a F)?Iural ity of m cr%))gro essors, one or nore
mi cr opr ocessor 8Peratingsatafirst PBY cyfle lengthoefie Blyrality of R YR leagthsy

m crocontrol |l e j ' iEl t T o U Field

Pr ogr ammabl e Gg;%eerﬁtgﬂ %tﬁéé(c%@%b\s I Ilsg%r!g?ﬁs ﬁggﬁyﬁ%}aﬁﬂgr&tﬁ y%icyg@%@ae%r at ed
circuit (wbgreindthd/second RRGcyslaengiihrie shqrmsisgnatherfsstddRoeydenleagtdoci at i on with
software may b d_to | adi cy. .t her r use in
a wreless tra%garﬁ%g e@"&%%bﬁﬂ?@hﬁfﬁiﬁl 88%%?%?& %&%@?@%%@t%@% nal ,
base st atlength; radi o network controller (RNC), or any host conputer. The
WRU may be usged in .con'élﬂ:ﬁti.on gith nmodul es, inplenmented in hardware
and/ or sof t war €EeYRRG 4Ratng mer hias expiiede " aner a modul e, a vi deophone, a
speaker phone, ganitinitg Pon dBY s6@ndDRPERIEENgtH tBithE BRI TRX cyeletieh@Ki si on
transcei ver, a hands free headset, a keyboard, a Bluetooth(r) nodule, a

f r equencyreapRNsivatte detarmjnincaieb theniimer kasiexgiied crystal di splay (LCD) di spl ay
unit, an organic light-emtting diode (OLED) display unit, a digital nusic
pl ayer, a,nedi , 1 ; br owser,
and/ or an%/ Wi r@?egllgs E):lcagﬁngffxgﬁqhgﬁ%}rﬁh?m%@%éﬁqog?@d aieérrggsrel. A et hod

f or cont rgibiomigmeli.scont i nuous reception (DRX) in a wrel ess
transmt/receive unit (WRU), the nethod conprising: operating at a first

DRX cycle length of .a plurality o cycl n S; . operating at a
second DRX cyghée NEHgAS %taWéXpWh?%)ﬁgﬁt%%gF'&gtpé%@tdﬁfsa,URV\her ein the
second DRRRxygd€lchgmgth is shorter than the first DRX cycle |ength;
starting a tinmer upon comrenci ng operation at the second DRX cycle | ength;
determ ning that the tiner has expired; and .. transitioning fromthe
second DRK cyclfe metgeRstclaiie L further expprising eceiving envalusshion g Waek o
det erm ”iﬁ&ﬂtaﬁaévoﬁlgﬁthé@F]eNB?,s expired. 2. The nethod as in claiml,

e ro

wherein t timer 1s sync Ized with a base station tiner.

5. The method as in claim 4, wherein the value for the timer is received in a .

radio resource control (RRC) message.

6. The method as in claim 5, wherein the value for the timer is in units of Long

Term Evolution (LTE) frames.

7. The method as in claim 1, wherein each of the plurality of DRX cycle lengths

is a multiple of a shortest DRX cycle length.

8. A wireless transmit/receive unit (WTRU), comprising a processor configured

to: operate at a first DRX cycle length of a plurality of DRX cycle lengths;

-17 -



3. The method as in claim1, wherein the first DRX cycle length is a
default DRX cycle length. 4. The method as in claim1l, further conprising
receiving a value for the timer froman evolved NodeB (eNB). 5. The nethod
as in claim4, wherein the value for the tinmer is received in a radio
resource control (RRC) nessage. 6. The nethod as in claimb5, wherein the
value for the timer is in units of Long Term Evolution (LTE) frames. 7.

The met hod as | ' i f j |l e
Longtns s a s gecatd Bk AoB Ve oy e RISHT pf DY BTG

t ransm t/wminymwadggg(m% lengihﬁs: i;r?irmg tliearpuhle_cfmtﬂkx qmleflblggirgdl to: )
operate at a first cycle length of a ralit cycl e | engths;
operate at a sEEBRFMRHEANI BN @Qif)pd?fa%ioﬁ@%ﬁq‘%?#?‘?b@fﬁ?g@ |l e I'engths,
wherein the segaBgniRRMtYsd BmeeRsH &pirsdsdr ter than the first DRX cycle

| ength; start a tinmer upon comrenci ng operation at the_second DRX cycle

1 y
| ength: det er rirarsitionafromr@etseaend RRY @4lgi lprgih tari@e first DRXqygrdengtBn’ f r om
the secongd, 'v@f? Bt St e tHndd fadlex cycle |ength responsive to
; ;

I
determnin B he tTi mer” has expired. . The WTRU as in claim S8,
wherein the tinmer is synchronized with a base station tinmer. 10. The VWTRU
as in cl a.m 8, ThehwmBUrastimelafm Bswh&iek thedineerlie sygtchranized widsfabdse DRX cycl e
| engt h. e%‘ltﬂ The WTRU as in claim8, wherein the processor is further
conf i gur eWeYY YB%ji ve a value for the timer froman evol ved NodeB (eNB).
12. The WTRU as in claim 11, wherein the value for the tiner is received

in a radi,respie GAROQRLIA elaint BRvher®tERIRst DRYBcyclENendiM i6b) dafaultDRY ai m 12,
wherein the value for the timer is in units of Long Term Evol ution (LTE)

frames. avglelan@hyVTRU as in claim 8, wherein each of the plurality of DRX
cycle lengths is a multiple of a shortest DRX cycle |ength.

11.  The WTRU as in claim 8, wherein the processor is further configured to

receive a value for the timer from an evolved NodeB (eNB).

12. The WTRU as in claim 11, wherein the value for the timer is received in a

radio resource control (RRC) message.

13. The WTRU as in claim 12, wherein the value for the timer is in units of Long

Term Evolution (LTE) frames.

14.  The WTRU as in claim 8, wherein each of the plurality of DRX cycle lengths
is a multiple of a shortest DRX cycle length.
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