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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 WTRU performance issues. Implicit rules may
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[0008] Inplicit rules for DRX cycle | ength adjustnent
may be used for snooth LTE ACTI VE DRX operations to
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[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



accordance with one enbodi nent; [0018] Figure 6 is a
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WTRUs 110 may communicate while in DRX mode and may have coordinated
DRX cycles.

[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.



Figure 1, the WIRU 110 is in conmunication with the
eNB 120. Both WIRU 110 and eNB 120 may operate in DRX
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120esystem performance during LTE_ACTIVE DRX mode may suffer. However,

certain measurement events may make good candidates for the anticipated
network downlink commands.

[0029] Figure 3 shows an implicit DRX transition state machine 300 in
accordance with one embodiment. The state machine 300, as well as associated
transition mechanisms and parameter values, may be configured by the eNB (120
of Figure 1). The state machine 300 may have a life span, also configured by the
eNB 120. Each state may be applied at the WTRU (110 of Figure 1) and at the
eNB 120, so that operation is consistent and synchronized. At each defined and
configured DRX state, a different DRX cycle length is associated with both the
WTRU 110 and the eNB 120 operations.



service, mobility activity, and the like. If the
downl i nk command transm ssion or receptionis |imted
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[0032] DRXlevel 1 302 has the shortest DRX cycle length, and may be used
by a WTRU 110 or eNB 120 to handle predicted immediate downlink commands
and when uplink traffic patterns are recognized by the WTRU 110 and the eNB
120 as requiring immediate downlink action, such as during a handover event,
for example.

[0033] A DRX level n 308 may be configured with longer DRX cycles than
that for the DRX Level 3 306. The eNB 120 can redefine the DRX cycle lengths
for each state at the end of the DRX configuration life span but may observe a
DRX cycle length rule that lower level DRX states have shorter DRX lengths.
[0034] For a WTRU 110 at DRX level 3 306, a timer or counter trigger may
be defined to trigger a transition to DRX Level 2 304 if the eNB 120 determines

that the WTRU 110 should periodically transition to a “busy” cycle to check
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eNB 120. DRX level 2 304 is a shorter cycle length
than DRX | evel 3 306, and is associated with nore
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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.
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antici pated command for the defined "resune period",
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resynchronizing the entities accordingly.

[0042] Typically, a WTRU 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 configure n

for the “resume method”.

Information Need | Multi Type and Semantics
Element/Group reference description
name
Implicit DRX MP maxDR
Transition List Xstates
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Initial DRX state is optional, and nay set the DRX
state of the WIRU 110 at start-up. [0039] To aid with
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Alternatively, the network may configure n for the

[00433sume met hod". [ 0043] TABABIE[10044] Transitions from
[00446}t et OT?ér?StltelOIrlga ror?nestlapel ttoI s%gt%dmg}y bg IIEI{ZIIa egdelgy a-{gg!geer 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 WTRU 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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2 shows an exanple of transition trigger |Es. Each of
the | Es is mandatory, except for the resume period.

wo haesobigisi tion Trigger is mandatory and is smqy[fgzm/OOBM
by the netvvork i f speC|f|ed as shown in Table 1.

Al l A AN > Val J u;nr e

R TaTa R o e EAER T e B Shliamtics
t ri fdementiErown| ug nay belin uni t§ef€ﬁ"e§6’§ol ut e desggiption

TE framM@ner transimissionitine intervals (JTls) and
i Brarsitdort Grigger t or (oM equl ate ON and OFF periods for

NeHYICE miegivatismg clidiPnhel activities or datg channel

asTimvért i es for the WTRU 110. The|Count er vallues nmay be

a0 Miheg§hlydl ue usledipt 0 check thenReerTBRINGES Of

cgcggﬁ&;trlgger evegnts. The neasSyr enent event nmay

i'é"'('i%hﬁbse Lne BVETTt Mrlbit CHUSES Tﬁtek[e“f% The

| UU k=S bfe a |.| e CT T OU LIALELELL DUbU”dD,
R leASurament £V - -

Al i + hat Aonnt da + hao

ﬁmea@ﬁﬁéh%nwﬁb”iﬂtﬂ’"“ emai n | ERSRETEIe 4t ed st at o

receiving a comand to m\\(/’EBD ck tolnornmal

Sreesenfequeriid TABLE 2CV0046] FiguidBPis a si 1d pe @lgfault in
di agram for inplicitTO@er ansiti on 400 i n addavehhsate.

triggers the WIRU 402 to enter DRX node. Theg t9@Rleddh is
ey enter DRX node 408 at @ defauylt |evel whicghivEynt® its

a normal cycle length DRX lfevel 3 (306 of Fi|g#c8ns)PRX state
Both the WIRU 402 and the E-UTRAN 404 enter %igqpﬁl@h

W th one enbodi ment|.-URABRU| 402 may recei ve gDédRalt is to stay n
nessage or an |E 406 from {he E- UTRAN 404 t hdievel-1 cycles so the

(408,410 Tespectivelty). Ttie WIRU 402 1Ty TE€CEl VE
anot her RRC nessage or |E 412 that triggers the WIRU
[0e4R? to enter a faster DRX C[kaIeEﬂode ( DRX IeveI 1 302

Fi gur The WIRU_402..and t ent er
(0Q46 T Figski 41° § signar o8 Giagus b JaPYS T IR PRI TRA00 in
acé&ﬁan&%ﬂftﬂroﬁe eSS dTvnbAt. 30 WEFRITAON thhyRdcelvaQin RHQMﬁéssage or

E;r)réres As the tinmers are synchronized, no notice of
antJ

p6 dsomn the iFoH TRAN A0d; thad trigrerschhsi WIR1S 403 ftoremser DRX
médee{.‘rﬁ[:hﬁ%%%?g%ﬁ{agf etrﬂgr %ﬂgg4§§9t & ﬁgfaﬁlt%&ﬁ'\’vﬁigﬁ nrugr 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 WTRU 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 WTRU is in normal operating
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DRX | evel. The WIRU 402 returns 422 toDRXl evel -3 306
at the sane tinme that the E-UTRAN 404 returns 424 to

woDes/dogasg! -3 306. [0047] Figure 5 is a flow dipeg/@anifoo1344
a method of inplicit signaling 500 in accordance Wi th

i pE LRt st5p 03, Bfe WA Aok TS irerl o Ry timed-out

or@§dfertithsSIRRnl fecéivbd ABAt RR81d fFEItIRUWTRU t8 rhéved@ inother
has been received that would force the WIRU to npove to

DRXstater IHm aétstﬁpe506 theWTRY remainsiomormd stgtruIf the WTRU
ins. | r sta d t

AL ERE o' o o0 a1 S rigigbe Sl B4 3E8 oBgl WHE WTRU

de¥@mhindetif [tm';ht&ﬂdirﬁo{rd te DR d.evol & ordBRRXekelvel If the WTRU
lev t he. WRU term ne

de; %mamreé%ilt @ettﬂgg@ars a g?éags% at ﬁ&ﬂ%ﬁﬁ%‘@’?ﬁ? groves to

DERA.dRY ! A st ﬂ?eﬂuéﬂﬂﬁI‘RUhfetMHeg%hﬂ menfe%umaéeﬁmhas

resunme period has ended, and returns to DRX | evel -

ended, poderasnrng e DRERUevel3.st Kp hewsvericther WHRI, ah e&tep 1508,
OB BB 40 et SRR RS Egoo

DRX letelhhs AtestepyB816,atHeaWiTR Belete@mines afiti hay addedred a Radio
nessage. Jf nat, the W at st 8, waits for
W%’U%g Qiéj}%uaatlf’% né‘??&aﬁﬁgﬂi’ Mt ofhaiePcHSy ﬁiall@nf%r the

reﬁ‘ﬁmﬁtp%floé 2éend hind BANBN S0 nAHmalloPBratibd atlsb 522. If, however, at

WRUr ecei ves a radi o bearer reconfigure nessage, at
step &p8,3ho WIRY reqaives eradin beamrmmqmﬁgumembeat step 520, the

at.l aon, 0048 ur | ow di agram of an
W |r%t| llgkgd;@ﬁle Opeg%tg?lgance wi t h anot her

[OGMOFI nEFigurAtG 4% ep 1662 didghem\\diRkh i isnplitith DR} Imetho®RB00 in
Level -3 t step . 604, t co atrafflc

acgfidgnee i %ﬁ‘ ﬁ?m%,&fh%f’%tp betept% vﬁ@ﬁgl af 3 nopmal or
DRKatEvQ. 3/%&1@9 "R@Sétéﬁf‘@(m met hwerU 'c8adQdtd- Iérafﬁc thFume

volume is below the threshold, at step 608, t e
measkwement.abt step 686.4he SWERBHr-ompapsdthiedvaffic 3olmwemeasurement

leti_;g\gfec}lxreshoici a%ovél%tave 606%bo?18w tWEllith'esﬁt @1%1 (% GBgmth}%RU
takbangeasctiowaed remairsiaMRX ok -8 ytdde. I-Bﬁﬁeﬁ'dr aﬂ att Btep 606, the
th‘rR% ]:iletcéermtlrllqgs tr}]g’lcvt trar}gg ?s above a threshold, at step 610, the WTRU
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 WTRU returns to
Level-3 mode. If not, 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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may be DRX |level-2 or DRX level -1. At step 612, the
WRU determnes if a conmand or nessage has been

worzﬂmbmﬂ If yes, at step 614, the WIRUr et ur peTiud2008/001344
Level -3 node. If not, the WRU, at step 616 the

S resu for r et
8 sl og; SR, oB TSl sRisEie MR uRarpe grame
padwrﬁﬁ rﬂhBGE meANafefteﬁnmls HhE: tiRas iy €1agt voRANe thagge, Wh1ch

threshold | evel for DRX state transition triggeri Bq
gy dgeanfe thadt pReRBt addition, po1 BReroronSavEAtaR OB AIh{RD Telease

coﬂ: cisls hﬁﬁ%?&}%{% ﬂgesfrtamdlﬁmtere'vgﬂ€fe%@rts[rggﬂgls used

eln node, a WIRU nay perform
asnnqﬂlfcnd)RKItmuslmkugmnF@ éxamplp,l a h:lrge veluiiexchafige may be

uspreEherd the SCLRhgteeahoni: DR GRR PR R L 8bZpfEigure
3, b eenbJIRN\Mh ded @ 16 Feesive Bk bbbk EEmhandl gmew;&twm when
change, which may neans that an RB additj on,

regeiKiaNgt ﬁ@mrﬁpwe%mwur@@we@&mmel@m%%rW TRU’s
Dlﬂieg 8O0S 1 n?}nﬁ:ﬂ{ D%(h%n¥ﬁ ' FuIEY 68k Jlﬁfé?rs%ﬁdmﬂe Qﬁtﬁcg)ated

use as | transition triggers. For exanp
comrhamd)to bhelWWRU:ha\Mgm famﬂleWTB:Hetd) retimi tpgeyprelimus DRX state

]'X\{IREJI nto. g; (g shortest. cycl e (DRX level 1, 302 of
wign bjie gpegifie rreé’)i’é‘ﬁrﬂe§5° order to receive the network
[ogsomand. B}h\eagaeifwokhew@ﬁmmc ¢he WIDR Uh evil € € L ATENATGTIVE
nmeasur enent event, g determne the WIRU s DRX state
A

mode; maspisesonfiprred i eY BRayueEentn Cartainspeassrementryent

B AT, YA RO el SR e

fréqmuyranparfreqideno&@@&@:] inByr-veadjo aéceam téchaologydRAMTR handever.

L@% ! Plé %ﬂﬁfgé N q”%%ﬁt%ﬁ@?xzﬁg cont] %,%erment events
may Bey a§t rk st DRXEtrhASition BARGLVRigurtl® is GONeR AEadréim of a

imm nent Tor intrafrequency, inter-frequency or an

metiodr of mipbicdc DRSS signaiing %@9 RATordanefovdfh an alternative
er R R oA R RS TR R IR Pha PR By el EE ) By 10
the VTR desermineisithat a sergitigeell measardéent id balpmeartloeslaold. 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 WT'RU 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 WTRU 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.
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met hod of inplicit DRX signaling 700 in accordance
with an alternative enbodi nent. At step 702, the

wolhiddiogegin normal DRXl evel 3 state. At step 7@¢r/udA608/001344
WRUdet er mi nes that a serving cell neasurenent is

PRI s ¢ RS han ivetiaseaicoh R ool S SRk PRt et

S1g%{hlirfgt 860 firi QesraaHc diighber athhléEMddlih@eﬁﬁ Aestbp 802, the
Alternatively, the WI'RUmia%%det erm ne f hat

WTRII@(SJWG&'C}G@QQ‘;; Aestap 804 sthedy T I@e&lmt%@emtmsmg@ 1/Level
2 %ﬁ&%‘ %1?1]141%5 ﬂﬂ‘eké@?t ahﬁ%wﬁ%ﬂ% ﬂf% ok N Ak st’s’em the

em neasure At step 7
WTRES &/&teummaf amantieipababnetemek ctzmmaa;l mretcewe@affarecaelved at

08B SR A0k e b Y B ol or wi

rebd1Pé irfsttuchiBY ohtRB Hleki DRX 4dtHe6 withdhe 6atfR®d! TEth&Bkmand
to go to a Level-1 DRX state in order to receive_the

is pekrscpived retridern 810,d0mMRR U transitiens haekn iks omgingl DRX state
t he handover command. At step
be%g en'ﬁ%? %?‘?‘gﬁlﬁ& ?ons back to its original DRX
[09533]te [ OBBZBOBIMENTS is a flow diagramof a nethod of
rrpl | cl tﬁgﬁe):(tgﬁégl ¥ S al Icilgqo o gs?%:%gtrld - )1ntahW1re1ess

yet lanot

traSMRitrdcdid @mwA(tW'i‘RQD %)é’fmétHSd %Byb@mgwaeﬁﬁngw plhealidy of

Level |/Level 2 control channel to interce

DERlevslpariereioasiii ARIClsskindbidens rospestBOGRX qgcle length.
WR t
Ceod v eq pRetlol Ala AbRBRNE S M but AR Sitioning

beft@béx@@ﬂ)hhev@tﬁml@d ohta setbfichite®X node or will receive

instructjon on.the next .activity with . the co .
|1 Bhe cSRRemattod b i, cpbrBipntat Wielhingtis Seingt gGa is
prefé@sdd i ons back to its original DRX state before
entering the Level-1 state. [0053L EMBODI MENTS 1.
Ametthod The method ef in ﬂglbadm@fmz vibenein thesgiof emteribRx)based
onlgve%téMderzt%L:feeg t{h%n@l‘fff receive unit (WIRU), the nethod
1 STng |n|ngap1urallty of

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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DRX | evel s, wherein each DRX | evel includes a
respective DRX cycle length. 2. The nethod as in

woetngyggnt 1 further conprising transitioni ngciaisssmo1344
DRX | evel s based on a set of criteria. 3. The nethod

as i,n e di t ,2 wherein t et,.of criterig is . .

o ol T nfe ethod 2l ohet ot er Eiidien i ki e amprising
deffin@ng Bko DRXIveR) i @ i s based on events detected by the

WRU. 5. The nethod as in enbodi ment_ 2 wherein the set

of ddi t efha methedsas 18ramy gne it embegiments dckf wekprgip each

) t: . i
eIt DI Rydld MonglB 2 BB PRI BRR Fleepatn.
The 18et h@tie aethod asiin emnleodifhentrbberhersin sach BspemiveiDRX cycle
transitioning hetwe he plurglity of DRX levels is
leiﬁ%@éﬁbﬁb’%al %?Pﬁﬂﬁnmﬂ‘élgﬁ%qggr ns. 8. The nethod as
in agy OfMBedhefHBA0ds TRNSy dnb I @hBbdiniendSli-12 GFhdigin each
between the plurality of DRX |evels is based upon
reppeciye cycle Jength is 9 myliplawf adbasasydle lengfhone of
enbqgdi me : 3 LSkng: defi R o
ovars, 1one phod e b by 6AFBE bRl uiles TASH @ RO pine
the WTREI syoehponiginggD BXf dynlergngthowitRar e Nelde B (¢INBJThe

e BB T Tub By e G i ChptoRtgh 8% rey
in&%@bﬁ&%em&%&b%ﬁ@ﬂ%ﬂm 188s of YR cAFSifstics | n

enbodi ment 1ilwherein each respective DRXcycle | enﬁgtgh
i s B8l owThemasthed rasDRxempedimandnkft furthey. copperigiagitbg WIRU

ok R (ST R0 ORGSR o,
17.

The method as in embodiment 14 further comprising the WTRU

decreasing the DRX cycle length upon loss of synchronization.

18. The method as in embodiment 17 further comprising the WTRU
decreasing the DRX cycle length until the WTU is synchronized with the eNB.

19. The method as in any one of embodiments 1-18 further comprising
defining a DRX life span; and redefining the DRX cycle lengths of the plurality of
DRX levels once per DRX life span.

20. The method as in any one of embodiments 2-19 further comprising
periodically changing the DRX level of a WTRU to a DRX level having a shorter
DRX cycle length.

21. The method as in any one of embodiments 2-20 further comprising
changing DRX levels based on a trigger.

22. The method as in embodiment 21 wherein the trigger is the expiry
of a timer.

23. The method as in embodiment 22 further comprising resetting the

timer upon transmission activity.
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14. The nmethod as in any one of enbodi nents 1-13
further conprising the WIRU synchroni zi ng DRX cycl e

wol 00 iollestd th an e Node B (eNB). 15. The net hogcaash6vs/o01344
enbodi mnent 14 further conprising the WIRU i ncreasi ng

t he cle lLength. upop l.oss synchropi zation., 16.
The Zfer ho e dRei B PRBRtiTRnt 4k Wheretn Jhi Higkpis  raffic

evBRU i ncreasing the DRX cycle length until the WIRU i s
synchroni zed with the eNB. 17. The nethod as in

enb@8i medhe methedt ain eBrhodimenty24 yeherpim thi tradg evept is a
523 Qg?é cycle length upon | oss of synchronization. 18.

tr ¢ 'het hod as in enbodi ment 17 furt her conprising the
WIR@6dec Thasheathodhss DREmbpdieenteRltwheneini thet trégddfUs iasradio

synchronized with the eNB. 19. The nethod as in any
beaﬁ%“am%%lbfé‘itw&rm“i%s further conprising defining a

DRX g7i f € THR3RethdA As i dafioRk b8 einlb8diARhts RO ®furehe dgnfising
the plurality of DRX | evels once per DRX Iife span.

chagginphBR¥elevels pesiodicallibased onlearmed draffia pattzrns
further [ ]Sl r.i.odi ' .
o 2ot goichiihs i b She B b ChRRMART. SR Y coftftsing
méesging traffic vidiemerit ROd TR ;i andandjustivg tHe BREaycledangth of the
2-20 fuyrt C ri si ng.changin | evel s based on a
Pl DISS levelbreth BRSPS RE NP whor ef 1
t he ggr i 99k rhétHoBSsCoribédinidht 28tfufBler cdRpribiiey SRIrbafing the
as in enbodi nent 22 further conprising resetting the

DRXrmyeledgogtht whes traffc galusee isahoye 24pretptermined thresheld; and
N N S SR
thewstiold.i s a transm ssi on.

30. The method as in embodiment 27 further comprising adding a radio
bearer when the measured traffic volume exceeds a predetermined threshold.

31. The method as in any one of embodiments 1-30 further comprising
setting a resume period timer upon adjusting a DRX cycle length; and returning
the DRX cycle length to an original value upon expiration of the resume period
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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26. The nethod as in enbodi nent 21 wherein the trigger
is a radio bearer reconfiguration request. 27. The

wombdedeas i n any one of enbodi ments 2-20 f ur tpgqlus2008/001344
conpri sing changi ng DRX | evel s periodically based on

d
I d af fi atterns. .28. The thod as.i.n any qne
of Rboarhemethelss i BP}%‘?Q}mE‘b}% flgn‘ﬁ}fa ABRTIFPH hanging the
Dll?Kalfe{rélCofVaOW’l‘EU%h&l WhRYterdfpdq@dicy Sdig¥bdrNe110R%a siehfent is

ength of the plurality of | evel s” based on the
abhompgautheesholdaf fi ¢ vol une. 29. The net hod as enbodi nent

28 furth conprising shorteni ha DRX cvel.e |engt.h
anertt v at e P e B cEIRLEN S fulfharsopipkiyiss chlifhile the

DRHrlesélodfci WINRU! wheh Renintgr-ddio [idéess tetlendlego (RATHhasighbor
traffic volyme is _below a predeterm ned threshold. 30.
mEFRUTRERbEF 2ROVER iFBehAlfent 27 further conprising

addigng aphad ) (o £ :
oxcconds LM PP ARTH 2tV SR R PEARIGRE P er (PltpFRing

receivingydosrrdinds coomedidsrehtle WIRUfand ¢hemgingridre BRXJevel based

settin I es eriod, ti mer upon adjusting a DRX
°nc§1§|té’1’?8§6?‘ﬂ?ﬁgﬁag’é‘“&%ﬂ% ng the DRX cycle length to an

ori @gnal Avairelessipansrartitetsivé amit OWTR compri¥endLprdeessor, the

timer. 32. The nethod as in any one of enbodi nents
Processoz gonfigured-togafing %@%ﬁlawgqm et hegeig eagh DRX level

inVligek R3egshcRle TADLRYAL 18%ARUr enents. 33. The nethod as
lni n enbodi%%é:nteBZ fu%{t her “conpri si ng changi ng the

DRXI38vel Toe WTRIRamire ambodianentndf whkteindhe presessur is further

bel ow redet.er eshol ,_Th thod as.in .
copfigRtheltaltisitich e By bR DR erelf Bofiat fed S rfteria

| evelp. of Tae WREHUMaE MnadinbétifnRnt 38001€3% wHeebighthy pforbdsor is

nmeasurenent i s above a threshol d.35. The nethod [

fugygs aPHEHITed 10 PerediaAliy gnaedha DO lavg) ighe RETRU to a shorter
DRX cycle length.

41. The WTRU as in any one of embodiments 38-40 wherein the
processor is further configured to transition 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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DRX | evel of a WIRU when an inter-frequency nei ghbor
cell nmeasurenent is above a threshold. 36. The nethod

woBod/d4&T00odi ment 34 further conprising changipeg/ id3608/001344
DRX | evel of a WIRU when an i nter-radi o access

with i heteaties hnd SHETRS: TBCNIs Br OB AbarE st rided may

belmpPerhbhitcd§h aCOput 25 Softhwiadle, 69 FHrwHre ¢ BT died
et he WIRU; angi1 cit?g)ﬁgl r%g%{ Ie(\e/el basedeoﬁﬂ;@t he typele

ingf celmmntewead@wmarag?sme;iwmeﬁoe%etutmis Wiyt a [geneya} gpurpose

comgr\#?xé wss%{ocg%ﬂ&r : ﬁfigrc]%ma e@r(gflc 8@8%@%%{1% Vgﬁ%&s‘i%g mediums

1nli11/ﬁdé aﬁea@ anly @aash obecBa(DM),rw Farcdran acdeesmmoweREM) ayegister,

engt 39. The WIRU as i n enhodi nent 38

cagheRemozy, semigqpdustar D&%‘H‘PD@‘E‘?"éEFSt Bagpghe F{% sy

ha\éﬁﬁu%ta\ﬂa%mm%\@éﬁs ?@éﬁgt&epﬁcaﬂ%edaa &hd s;ﬁcadaqtméa@a such
he WIRU as i n enbodi fent- 38 or 39 wherein t

aS;ﬁBd@MdilSkSs andrdigisal versatitbpdisks ﬂéVBé}l odi cal | y change

DRX f the WIR h
[O‘#ge}aﬁ gt h. Eﬁﬁg%g)rg\%eﬁﬁprg 1n}:Jf %e bS org o?fex %%i)é%eﬁltegal purpose

proéessér, mpéﬁhhpﬁxhﬁs@pmem,r a c@vfentibhar prooedsogur digitabsignal
transiti on the WIRU bet ween DRX | evel s based.on a
Pro¢asgRfeiDSEpa phyralify pl mieroprocessnse: GREAT I MATAPFPCEFHETS in

asbédi %@D‘Sﬁ% L I RAHI Y E ni&¥edHtrolfet, AEBHcMﬂSﬁ&lﬁc

I'n enbodi ment 41 wHerein the trigger conprlses
Intégrated GitcuiTh@ SNCR)L FagldiBrogresoniatrbatatelAmiaps @RGAh)alrcults

antyroltﬁgre {ype 0 rt';e%g%a?tea cfr%ﬁlr{t(?é), and/or a state machine.

e
sr}nternal

(0056] A processor in association with software may be used to implement
a radio frequency transceiver for use in a wireless transmit receive unit (WTRU),
user equipment (UE), terminal, base station, radio network controller (RNC), or
any host computer. The WTRU may be used in conjunction with modules,
implemented in hardware and/or software, such as a camera, a video camera
module, a videophone, a speakerphone, a 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 (LCD) 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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45. The WIRU as in enbodi nent 41 wherein the trigger

conprises a downlink command. [0054] Although the
woRad/ea&s and el enents are described in the erpadigreiiod1sss

in particul ar conbinations, each feature or el enent

can be used al one withouf%l_BSr ther features and

el ements or in various ¢ ions with orw thout
WRADRIcldigdddsses and el enents. The nethods or flow

charts provr ded may be_inplemented in a conputer

pr odr am Aduethad for coormﬂmdwoetmangs rsicoplaom brmarwaeless

SRl ERARRVPTRUO RO R WL plsuect | on by 2

eneral purpos Exanpl es of
conputer-r ead@éﬂrﬁngtaqrslagehﬂyeaf ]DIRK lemh,udhemaixr each DRY/ level

menor y ( a randaom S nor M, a
regi ster?! & FF@RB‘rtﬁvea@B%S‘é’GﬁgﬁEG%F(ag@mr y devi ces,
magneti c rredl ﬁraﬁsr@iana%% bétwRleRIDRRAEFEIS bakSl G set of criteria.

renovabl e di sks, magnet o-optical nedia, and optical
medi a such as CD- ROM di sks, and digital versatile

di s 53 ( D’YR@ )nixetilgc(l) %g ]1n %ﬁl{nai) Lrv%epélgctﬁg %8{ gf Arﬂ%hﬁqg Brg&/eqned

way “of eXxa
pur pose processor a convent i onaI processor a digital
sr g al cess (DSP),. a plurality
opr oL B8 85 R0d ity e whetsin mﬂs&@& gbfdtgrip is based on

ev@ﬁé‘sQIété'étb@'B #heWeREBSP core, a controller, a
m crocont ro?ll er, Application Specific Integrated

Crcuits (ASICs), Field Prograrrrrable Gate Arrays
FP t .of.. i nt t.ed. ci i t
EI c)i ) ik hida fkh dhl) o WhBERiR the ket 8f Biteria i< baked on

exph&oei@iaﬂs)fecedvteﬁwoﬁhre\wmmay be used to inplenent a
radi o frequency transceiver for use in a wreless
transmt receive unit (WIRU), user equipnment (UE),

terginal ThQ%@tlﬁHaéé ﬁ{‘clarlﬁld!lem{ei’iPEﬂfe SONbS Blitéia is defined
(RNC), or any host conputer. The U may be used in

dy@@n}lcﬁlbtr on w th nodul es, inplenment ed i n har dwar e
and/ or software, such as a canera, a video canera
nodul e, a vi deophone, a speakerphone, a vibration
dev 6Ce, a[‘}fepﬁwthbd a i1 elaiphdn@hereith etlr&idélsﬂoﬁmg between the

sC a. ha ree headset board, a
plura 1nty o? b\ﬁe}E levels 1s%ase upon earne(? traf?ic patterns.

7. The method of claim as in claim 1 wherein transitioning between

the plurality of DRX levels is based upon measured events.

8. The method as in claim 1 further comprising defining three DRX

levels.

9. The method as in claim 1 further comprising defining two DRX

levels.
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Bl uet oot h(r) nodule, a frequency nodul ated (FM radio

unit, a liquid crystal display (LCD) display unit, an
wPHageags1l 1 ght -emi tting di ode (OLED) display yiithys2808/001344

digital nusic player, a nedia player, a video gane

pla ul e Int rne rowser, . and/ o

4P pe i e AR R R R chaBtectinf Rk gleneth

is hsruﬁétedﬂr&oh kisortdst DREChEId 16@Fthcont rol 1§ ng

di scontinuous reception ( in a wreless

transmt/receive unit (WRU), the nethod conprising:

def qi ng |4 ixPTe) EXfbrdin WIS Gelpetivl DRX cycl

Ievg |n’g? gé%%ghr%%bectlve P)R)ﬁcygr ﬂgng?%; and eyese
lengthris belosna ngpxietuwne ERIOBPClE darditb. based on a set of

criteria. 2. The nethod as in claim1l wherein the set

of criteriais predefined. 3. The nethod as in claim1l

whengi N The nftho®@hs & tlahi Pwherdid 886h Asspestevd Grcle length is a
detected by the WIRU. 4. The nethod as |n claim1

mytidepha bage eyele Iehgthiteria is based on explicit
signals received by the WIRU. 5. The nethod as in
claiml wherein the set of criteria is defined
dyndBi caThy. n@thdheasreinhathias 1 nfurtlérmcémpinisieg the WTRU

vBRBRAPE DL ar e e e Sk Neph® BN method o

claimas in claiml wherein transitioning between the
pl urali f‘réhOf DRX | evel s is based upon_ neasured events.

8. tHe popthed awrmlamml& fmﬁhelr@mmﬁmg thg WRU increasing
thod as in claim1l
th?ﬁ%%efgeun}‘{ﬁ%l Si ng é | n g Ifon-{ "l evel s. 10. The

met hod as in claimilwherein each respective DRX cycle
len q%h The method as in claim 14 further comprising the WTRU increasing
the DRX cycle length until the WTRU is synchronized with the eNB.

16. The method as in claim 13 further comprising the WTRU decreasing
the DRX cycle length upon loss of synchronization.

17. The method as in claim 16 further comprising the WTRU decreasing
the DRX cycle length until the WTRU is synchronized with the eNB.

18. The method as in claim 1 further comprising:
defining a DRX life span; and
redefining the DRX cycle lengths of the plurality of DRX

levels once per DRX life span.
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iIs a function of a shortest DRX cycle length. 11. The
met hod as in claim 10 wherein each respective DRX

wOooMed/®aésgngt h is bel ow a maxi mum DRX cycl e | epgiriys2did/001344
The method as in claim1 wherein each respective cycle

et 180 aLbE bt 5 0 ARENL FEb AT Bhe TR
synchro nbéh&ﬁcﬂ@( cﬁﬂﬁéﬁgl PRADRXVIEL B 8a EVIIGAE t8 a BN@ level

14. The method as in claim 13 further conprising t
hayjrr ik sbertas DREK exnde tﬁn‘g‘chycl e length upon | oss of
synchroni zation. 15. The nethod as in claim 14 further
conprising the WIRUI ncreasi ng the DRX cycle length
unt 20. t h€h¥'hidthbd as yimeluimnl Aathev donpriking deangifg DRX levels
method as in claim 13 further conprising the
bay T8 ng the DRX cycle I ength upon |oss of
synchroni zation. 17. The nethod as in claim16 further
conpr|5|n% the WIRUdecr easi ng the DRX cycle |ength
unt 2. t h&hermeshiod asyimciaiomild edtheweith théérigg. isite ckpéry of a
t nethod as in claim1 further conprising: defining a
life span; and redefining the DRX cycle | engths of
the plurality of DRX Ievels once per DRX |ife span. 19.
conpri sjing

The neth as i n_clai rt
per 2&di cigﬁ aﬂgﬁﬁangl %hf@ é%fowngnamﬁftmgéhem)@
uﬂoﬁ\;cgglngiﬁ;égﬁg &tﬁ@,rter DRX cycle I ength. 20. The
hod as in claim1l further conprising changi ng DRX

Ievels based on a_trlgger 21. The net hod as in claim
11 %.er ®rile tn;]e%hgé 2998 Cldim .‘i(;] wh%%(&n tHe grlgger {s"Ftraffic event.

24. The method as in claim 23 wherein the traffic event is a

transmission.

25. The method as in claim 20 wherein the trigger is a radio bearer

reconfiguration request.

26. Themethod as in claim 19 further comprising changing DRX levels

periodically based on learned traffic patterns.
27. The method as in claim 1 further comprising:
measuring traffic volume at a WTRU;
adjusting the DRX cycle length of the plurality of DRX levels based

on the measured traffic volume.

28. The method as in claim 27 further comprising:
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22. The nmethod as in claim21 further conprising
resetting the tiner upon transm ssion activity. 23.

wohies/smtdiod as in claim20 wherein the triggepdrius2008/001344
traffic event. 24. The nethod as in cI a| m 23 wherein

the traffic, event he .net hod .a
-l & nTBGUHER bR RRE GFlglaEth Fien, Safty Fin 1 above a
pré@&gfmlggdrtq\ltrég{bw eest . 26 The method as in claim19
further conprisi ntgthcha DRXI evel s periodically
Cﬁ £

based onlemgthening tlength, when trafic relumeriisskelow a

r conprising: neasuring traffic
pré(ﬁ]e[tgl'lgix{gd]thfr%b&%? adj usting the DRX cycle | ength of

the plurality of DRX | evels based on the neasured
as in claim27 further

Egﬁégﬂ si fﬁﬁ' mh?é%ﬁﬁ%hf%gle %ﬂ?@% @ORIIIPE when

traffic vol ungydis aab?ﬂcﬁo%d&&@ﬁ%}ﬁhm%eﬂxehgﬁfeﬁhﬁ‘aﬁic 3BRime
| engt heni ng the cycle length when traffic vol une

i s bel ovexcepdedoredeternineditheetholldl. 29. The nethod as
in claim26 further conprising: adding a radi o bearer
when the neasured traffic volunme exceeds a

predet er Thaesethbd @s o lcthim3Dfurther ¢oeigrdsings in claim1

further conprising: setting a yesune peri t.i mer n
adj usting a CiREBEA @s%gmocgﬂyyé%mg%gspﬁg aDﬂ%B(o cycle
cycle | erégl%ﬂltaqlcpn ori ginal val ue upon expiration of

the resune period tinmer.
returning the DRX cycle length to an original value upon

expiration of the resume period timer.

31. The method as in claim 1 further comprising changing the DRX

level of a WTRU based on handover measurements.

32. The method as in claim 31 further comprising changing the DRX

level of a WTRU when a serving cell measurement is below a predetermined
threshold.

33. = The method as in claim 32 further comprising changing the DRX
level of a WTRU when an intra-frequency neighbor cell measurement is above a
threshold.

34. The method as in claim 32 further comprising changing the DRX
level of a WTRU when an inter-frequency neighbor cell measurement is above a
threshold.
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31. The nmethod as in claim21 further conprising
changing the DRX | evel of a WIRU based on handover

womagieent s. 32. The nethod as in claim31 fpdfift@608/001344
conpri sing changing the DRX | evel of a WIRU when a

ser\i-ng [ 1 agur enent. i | ow a predet er.n ned

thr 8ot e saethR AR atoi 32 TR RoRPSatd e the DRX
led1NBS iaSWIBRTh 31 Gint higtelRXdice vetesdT teBh NIIBEWNRA BN neighbor

i ntra-frequency nei ghbor cell neasurenent I's above a

meaFureRsntlis abpvephidhraghdldd as in claim 32 further
conprising changing the DRX | evel of a WIRUwhen an
i nter-frequency nei ghbor cell neasurenent is above a
t hr 86hol Thamethhé aseéh ketxdmat furthet eompi3&ingurt her

conpri sing changin he | evel pof 1en .an
inter-radio a‘ée(?g’é'%gg é‘&‘ﬁﬂ gf?m(’ff@l(’ffs ‘ﬁgﬁhﬁh'giﬁ\ef and .
measur enent i ghaARNE tBe! DRXS IGell- badbd ol €héRiPO bfagowlink
claim1 further conprising: receiving dowlin

coppdithds at the WIRU; and changi ng the DRX | evel based
on the type of downlink command. 37. Awi rel ess
transmt receive unit (WIRU) conprising a processor,
t he 3fr oc Asgivelesoirhhguitadcdive unli¢ { WIRE) cohprizing o prufcedsBX the
| evel s, erein each DRX | evel includes a respective
PIPRERSOR CARIBUER{E%: and transition the WIRU bet ween DRX

llevel s based ggride aglupdlits' ot BRIXRlevaR, wilteeWEIBDRY level
claim 37 wherein the processor is further configured

t o peri otiichedasya respaeieve RBRXDrIXle lepath;@ndt he WIRU to a
shorter DRX transition the WTRU between DRX levels based on a set of
criteria.
38. The WTRU as in claim 37 wherein the processor is further
configured to periodically change the DRX level of the WTRU to a shorter DRX
cycle length.

39. The WTRU as in claim 37 wherein the processor is further
configured to transition the WTRU between DRX levels based on a trigger.

40. The WTRU as in claim 39 wherein the trigger comprises a

measurement event.
41. The WTRU as in claim 39 wherein the trigger comprises a timer.

42. The WTRU as in claim 39 wherein the trigger comprises a counter.
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cycle length. 39. The WIRU as in claim37 wherein the
processor is further configured to transition the WIRU

woeispeess1DRX | evel s based on a trigger. 40. TherkRids@o1344
in claim39 wherein the trigger conprises a

Thoddr S TRBL VEHRD! dsin laim Somhereis thé fHisest o RUsfar Adtink

coﬁhﬁglﬁa,% wherein the trigger conprises a counter. 43.
The WIRUas in claim39 wherein the trigger conprises a
downl i nk command.
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