METHOD AND SYSTEM FOR THE CONTROL OF DI SCONTI NUOUS RECEPTI ON I N A W RELESS
NETWORK FI ELD OF THE DI SCLOSURE [ 0001] The present disclosure relates to
the long termevolution (E-UTRA) of Third CGeneration Partnership Project
(3GPP), and in particular to discontinuous reception (DRX) for user

equi pnent (U82°$%3¥4%% E- UTRA infrastructure. BACKGROUNDPGIHR3999/04176% he | ong
termevolution infrastructure, a UE can be in one of two radi o resource
control (RRC) states. These are LTEIDLE and LIE _ACTIVE. [0003] The UE can

be confi gured fqﬁEﬁﬁéﬁgﬁ%EgggI%% o @;J‘E]%?'gm dF’leEb'ﬂlﬁrFﬁs’OPgE—l DLE and

the LTE ACTI VE stat es. e j‘(f%wtsﬁl(ze | I' st eni ng
period to a known pagi ng cy the net&o?ﬁ. y synchroni zing the

| i stening per'ﬁEL[Y‘bPh’l-?ﬁl%@L@@Lﬁié ransm ssion tines fromthe network, the
UE can turn off its radio transceiver when the network will not schedul e

transm ssi ons [000PHeteresgnd discipen relptes 49 thegopatarargyoluien (RFEEBA) BE wi | | be

appreci at ?d thﬁd‘O%néﬁéﬁéd eldar{rlérél-:'ﬂ? Pfoject U(ﬂ aandE S ﬁé&ﬁdla_@xhﬁﬂs' vely, a
large drain on its battery cones fromthe stan by cycle in which it

noni tors the H%‘?Q‘i‘@”%afﬁ?épt'%I(D%)éhtf?rol‘s‘?fh%‘m‘@?%’g{ (&%@l ireh8 uE_ERé:r vi ng and
nei ghbori ng celfastrudiRX paraneters allow the nobile to synchronize with the
network and to know that it will not receive another signal until a

specified ti f‘@%{?&’ ed. [0004] Wilizing DRX in an IDLE state is
per f or med innE S systens and is done by the network signaling to

the UE a DRX [maoreties icngdesty eediution infragiructuee, W& Unehrt be imetevof kwo [ 0005] I n
T o Lo BB contBL ) et EneBt | LT pl AL e, oot ver

‘based on a paraneter.
control | ed ha[#80slerhei WE zbh desmbniigured éorl disSoMTTioVE raepticn (DR§dn wtther i ssues

'ngglsﬂf'g ng‘;{ i _,‘:{eh%”.héi WF' EHQ ML ot iA\ff"i.tN/@nftQ@g. deset i%%%)ORQeOPE :
qui rements of network signals during the , handling of
m ssed handove&ynchbippizetilgistening, pesind 1o admewn dragingrayclaiof thet nefwpdngBh of t he
DRX val ue 1N wfichfbnBi!thd/ididhind Gerftl docbitfiol GaHaREsibNEimas froahé on and
reconfiguring t eDRXBerlo . 1 . ] )
. network, the UE can turn off its radio transceiver when the network will not
* schedule transmissions, thereby significantly saving battery resources. As will
- be appreciated by those skilled in the art, unless a UE is used extensively, a
large drain on its battery comes from the standby cycle in which it monitors
the paging channel (or conirol channels) and measures serving and
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
synhchronizing 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
enlity in the network can request DRX activation and reconfiguring the DRX

period.
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[0006]. US Application No. 2007/0291728 to Del sgaard at al. disckoses a

$ﬁi,|¢lml ; %Pe UE recei ves Ilw ,; paraneters shortly afég&ﬁ%@
TUTheinte e MR XD

addressed in an allocation table ri m DRX par Broetists i né

¢ycle length and a length of time for which the@GTAUSIA00IIRN 10269 FEL 210K -B(F]
applicable. After the expiry of the length of tinme, the UE resunes regul ar
DRX. [0007] US Application No. 200710168826 to Terry et al. discloses a
system for inplenenti ng HARO assi sted ARQ Wen a packet falls to transmt,
and retransm ssion is unsuccessful until either a recovery tiner el apses, a
HARQ packet with a hi gher sequence nunber is received, the nunber of

retransm ssions exceeds a maxi mum or the |ifespan of the | ost packet
el apses, t HOOBRRS Anpliegtipa Nos 200F40291738 i Dalagziard et alhdisokm@s meystemer whi ch

then att enphgreb HeIR Yeeivies frtérth DRK PRskElers sh%rﬂy%ﬂgwﬁﬁ?{g agddressed
in an allocation table. The interim DRX parameters include DRX cycls length
and a length of time for which the interim DRX parameters are applicable. After
the explry of the length of time, the UE resumes regular DRX.

[0007] US Application No. 2007/0168826 to Terry et al. discloses a system for
impiementing HARQ assisted ARQ. When a packet fails {o transmit, and
retransmission is unsuccessful until either a recovery timer elapses, a HARQ
packet with a higher sequance number is receivad, the number of
retransmissions exceads a maximum, or the lifespan of tha lost packet slapses,
the HARQ recelver sends a local NACK to the ARQ recelver which then attempts
1o recover t1e failed packet .
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[ 0007] The present disclosure provides various nethods and systens for
addressing the deficiencies in the prior art regarding DRX in an LTE ACTI VE
state. [0008] The present disclosure provides a nmethod to control a short
di sconti nu jon DRX timer conprising: receivi access
control coﬁ??g?@g%gir?‘ent checki ng whet her a short DRX C;%ng ?@%ﬂn i gured,
stoppi ng the short DRX tinmer responsive to the checking; and utilizing a

| ong DRX cycle. [0009] The present disclosure further provides a nmethod to
control a short discontinuous reception 'DRX tiner conprising: receiving a
medi um access control control elenent; checking whether a short DRX cycle
is configured; and restarting the short DRX tiner responsive to the
checking. [0010] The present disclosure still further provides a method to
control a shoggmfiage@nt i nuous reception DRX' tinmer conprising: receiving a
medi um access control control elenent; checking whether a short DRX cycle

i s running:; ﬁﬂoﬁﬁﬁtﬁ'ﬁﬁﬂﬁgﬂlﬁmu%amldwaﬂwﬁemqﬂ@.ﬂﬁoﬁ& Sesterss fefe checki ng.
[0011] The pré‘cﬁﬁéﬁsur@'tﬁ@ﬁ@ﬁ!ﬁr@e&%ﬁ'&eﬁnopﬁﬁ ndDRXAh af WEPABTIVERdapt ed to
control a sheort discontinuous reception timer conprising: a

comuni cat i on%ta@ubsystem adapted to communicate with a network el enent and

to further remosqerha Bﬁ%hh&mdﬁ%ﬁgﬁ‘é PRIVide8! aContlthicd 6! esmrd | a agHbria
processor, sal t o check whether, a short DRX cycle is

ocessor pqég

‘confi gured anﬂs‘foé‘é'?ﬂﬂ‘\@lr@‘"ee 9N ¢ émm"ﬁﬁ’"ﬁﬂg s’ﬁG‘?J"'E‘%é‘ R 49688S i ner and
g r an|SI tion ]E r@nﬁﬁﬁd&omuemﬁﬁt chécking @hghéiRX sﬁmglmx g&d@&&on?bﬁear escﬁnt

i scl osure further user equ apted to . cantr a short
di sconti nuous t?%"é r?' QW“'I‘?%@FP@EP@E&}?%@% "%oarﬂqlm KeS) FE(HLQ subsystem
adapted to cdbrmilcydate with a network elenment and to further receive a

medi um acces r essor
adapted to cﬁg&%Twh s%ﬂgdﬁﬁlggqrgw? @egﬂd%sgrrﬁ%ﬁ;é%gé %@Pcr g"s%ﬁ’nm ve to the
checking to rrbstoaﬁmumheemom ‘MRX tiniereomprisin@Oegiviig & pedigmraccelsscl osur e
further prov cont i nuous
recepti on F T catheL o ERBL GRLAE £ anGR AP bycde B RiiodeE o 1o
communi cat e viindiestariag s shogl fmegiigapansivede theeheekirgi ve a medi um access

control cont r:ebngX@srssen@d?&mF&ﬁmeéwrpmwee RNORES &PEorBEPPSIRSK t 0 check
whet her a short I.s configured and responsive to the checking to

mai ntain the @?R?PF“‘DR?( reception ‘RYS Aimermempyriag dereiving @ HEYH® 3cGEher

provi des a miiolﬂﬁﬁ\ Mﬁarﬁéxﬂ@ﬁt @hédihbaﬁlﬁme??al Qﬁrttmmrcytf:lé @s’ﬁuﬁhﬁgt a0,
a nmaxi.mum of downl i nk

conprising: rece a va for

transni ssi ond"#B '”&‘Q%PSFFW ﬁ@‘\)ﬂré‘?@BﬁﬁYﬁmrtEﬁg’g%"i“"ﬁr ocess; checking

whet her the qwm;errh@}‘prébennﬂusﬂbsugémh ProViRS eég;rtdmphwnt aabm@dquw edgenent
r equest process qua S xceeds the va responsive .t o th

checki ng, pre"qﬂ?E '}lﬁg{ @ gﬁ@‘r’ﬁ@sﬂgﬁeﬁnf"ﬁer rﬂ"% arcPF'ﬁ' £fO(f‘lG] The
present di sclmmmmidaﬂummaubspstew atiapted tmhndmtoatqmﬂvamet\ra}rk ehrmnism ssi on :
ver's) on: CehedBihis" B TRHRLAinelRAE A8, Gt Hnifadnaficad f T edundan
acknow édgenmn@casequeslﬁ pocesess adapied &0 chaeckwihather arsuontew?)bnmlms to the

o esent i Sl oai L ohd Fod BhaiR) R InESlitRuhy IE ol R LROT DR inal R L < oi'on
timer from stt@nsmwgtheo@npmmm@tm adang\PRgCcyae.expirati on val ue for a number
of downl ink t[ﬁ@l@f‘i"‘héif t&u@él?ﬁlr -Bifﬂe?' pRAKREY BEGURIYmdne ddSsted R OCesS;

checki ng whet'her” t he nu er o transm ssions for the hybrid
acknow edgenéRiitrple fleshoryr deeansnuniial reception x J¥N's Y SRPIPAEIY-0rR val ue; and

responsi-ve t QohiMurfidd86Hd Sitbs ﬁéﬁVﬁi&bte@QotoBﬁmﬂﬁﬁdéwm 8 Sle@ibrk eRRfent r oM
starting. [0017]. The resen? di sclosure further provides a nethod to limt

a duration ofend 'ioefq"'é'ﬁé feceiveod TR groasy eRnbgk qentighelement; agd & he
retransm ssi qsl?odesémr siﬁﬂn?frbbéds&gadépﬁé@!k%/bﬂ@:kawﬁfetﬁ@roatshﬁuwwmﬁ?ﬁﬁﬁ' on medi um
access control contr el epent ;. identifyin ri now edgenent

request pr océ‘é@’%?'?‘gr?ﬁﬂ?ﬂﬁvﬁgom? &}‘?8}"89 ﬁ@g?ﬁﬁﬂ%&‘“ﬂ%@’ggm ®bn nedi um access
control control elenent; and preventing the start of, or stopping, the

retransm ssion tinmer for the hybrid acknow edgenent request process. [0018]
The present disclosure further provides a user equi pnent adapted to
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prevent a retransm ssion tinmer fromstarting, conprising: a comrunication
subsystem adapted to receive a value for a maxi mnum nunber of downlink
transm ssions for a hybrid acknow edgenment request process; and a processor
adapted to check whet her the nunber of downlink transm ssions for the

hybri d acknwﬂm@gemm request process equal s or exceedscitieonsalire and
responsive to the check the processor adapted to prevent the retransm ssion
timer fromstarting. [0019] The present disclosure further provides a user
equi pnent -adapt ed { Fg_revent a retransm ssion tiner fromstarting

conprising: a 8891 HISCOBEURE PIRMISS R VS W@Q%ﬂéaﬁam%% for a
speci fic reduperl uersaorondlsammaow oeegsioh ATRR &findro o@h@ﬁ&ngmei her the

redundant version for,.th W ed emen gues cess equals to
t he val ue andc?'Bg'HB'ﬁitlo\Vﬁ SPI?J%?{‘? %@@é) 1‘}3&%\3’@% BEEEM 0 prevent
the retransm asd do ftntheerrebsiganas hwuunmgicce{seoaﬁalrorrbmtm @aﬂéntd kadlaosur e
further provi I vent,a.r m ssion tiner
fromstarti nggl%g%%ﬁ)rl %?dng'%%%&gg%hﬁ?%g g?nc Wﬁ%@%&%rﬂ‘%’&&ﬁ’é&y %% ecei ve an

expi rati on vatendigred and respbrsiveto thH)GthKlng td maintam theisbors DRairtlmaerhybr id
acknow edgene&gng;geE;esgqtoggéigsurgnﬂl erprp?(ﬁgd%%y%rﬁgwgego mscak whet her

t he nunber transm SSi ons ackno gement request
process equal Etrensraiggiere disnarhsoex plartagi cempesios mlvmspomﬁu&'ébt @ t he check

e Pr 0ceS SO s ffrl AR Iratdhied i P8 HyBAY BAMIBIGEhERIT, St A Li N0

[ 0021] The present disclosure urt provid user equi prrent adapted to
limt a durati®9HeS Procepschaskdng \y§¢tb¢f tfle ﬂi‘ﬁmeTrOft@“ﬁ'H’éV@?‘ﬂSm@f@@tf@rt of the

retransm ssi OfietHyBRd aBKHEMddGERENt RqGOSIPINIRA0AS of WRedktisan: adapt ed to
recei ve a di s%%tl nuous reception nmedi um access contr.ol control el enent ;

and a processHYH RIRPIRE tooth%efe%m BreNgMindgthg CRERMsRIRhERmEr fefuest

process corr estadingli ng to the di scontinuous receptl on medi um access control
ontrol el furt d t th tart of

o st op. "t ho Bl IRSPEST B aerA { BRNeneRiBe: B MBkRREAIREN r equest
process. BRI zﬁﬁammmmrda?sfﬁwﬁg%ww@ﬁ [é&@iﬂiﬁh aT\J'm:qofroeaspécmppl i cation
I o2 PEL" SRR S8R WALt A PP R B

prot ocol st acAcknowledgenking uequest processbequals theagiuemast sespogsize tottg t er m

evol ution Corﬁhreellmgfﬁf’éy%nﬂ{&h@?ﬁ an%ggioh%ﬁ{e\"grgh sta cFmrge':' gure 3ais a flow

chart showi ng a toactivate activate an configure DRX period
usi ng a MAC- HPRJ 6h el epresens ndliselesuse gughefe provides a method to prevent a

refransmission timer from starting, comprising: receiving an expiration vaiue
for a 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 expiration
“value; and responsive fo the checking, preventing the retransmission timer
from starting. | _
[0017] The present disclosure further provides a method fo limit a duration of
a retransmission timer or to prevent the start of the retransmission timer
comprising: réceiving a discontinuous reception medium access control
control element; idéntifying a hybrid acknowledgement request process
corresponding to the discontinuous reception medium access controt 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




Figure 3b is a flow chart showing a method to acknow edge the activation
deactivation or reconfiguration of the DRX period fromthe UE side; 1
Figure 4a is a flow chart showing a nmethod to transition directly to | ong
'DRX period using a MAC-PDU header fromthe eNB side; ure 4b is a
fl ow chart %@aWP#¥32® nethod to transition directly to £CF6]|§ %W%Beri od

fromthe UE side and stopping the short DRX timer if running; Fi gure
4c is a flow chart showing a nmethod to transition directly to a | ong DRX

period from tg%ﬂ% %’%P@Bqﬁ eagid éqgm%hfgr S NALEm IR hunbER of idbwhiHRNI Ng;

Figure 4d is OW ng nethod to transition directly to a long
DRX peri od franshiissiddE §irde awwdmchncmiquﬁg\enhéewhprmsi ia€r & f running;

Figure 62 1S Goblat SRl 19U hohd i s bR kamal | ng @ hat

a maxi num nu ries as occurre ure 5p is a flow chart
showi ng a UE &\ed'elbnétalqulftﬂged@ﬂfefﬁwwtrﬁo‘éﬁ%tqqg?‘st% expegds e alUeansni ssi on

timer, P YeSodhdivh Stc? tfﬁéOdH ehaft pRRMERE Aaprlawes kprsiete tet hod for
Si gnal ing that a nggq m\jm nunbe g retr?es has ocd(?urred ' Figure 6b is

a flow chart tstrensrigsien UEefser!féStﬁ’élﬂﬁod for determning whether to start a

retransm ssi opg ié YRE - present dlsﬁbﬂh'é Quritidr 'p%vfﬂeﬁ'aomfse!ﬁ @q&‘bnﬁhbmapgadatomﬂ wor k
si de nmet hod for |gnal I ng that an ex%Egatlon val ue for [ggggn retries;

Figure 7b is Breve@ EayanemisHomiingT Fousstaiting RuAESYEYs Br Oﬁ'gfué'r AT Ni hg whet her
to start a reffRpashSRiapRditd RReive a value for a specific redundant version; and a

processor adapted to check whether the redundant version for the hybrid

acknowledgement request process equals to the value and responsive to the

checking, the précessor adapted to prevent the retransmission timer from

starting.

[0020] The present disclosure further provides a user equipment adapted to
;‘ prevent a retransmission timér from starting, comprising: a communication
- subsystem adapted to receive an expiration value for a 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
expiration value and responsive to the check the processor is adapted to
prevent the retransmission timer from starting.
[0021] The present disclosure further provides 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
L receive a discontinuous reception medium access control control clement;
and a processor adapted to identify a hybrid acknowledgement request
process corresponding fo 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.




Figure 8a is a flow chart showing a network side nethod for signaling a
maxi mum r edundant versi on nunber; Figure 8b is a flow chart show ng
a UE side nethod for determ ning whether to start a retransm ssion tiner;
Figure 9 is a block diagramof an exenplary nobile device apt to be used

wi th the presenfygizsc| osure; and. .. Figure 10 is miabpedsndi-egr am of a
sinplified network el enment apt to be used with the present disclosure.

DETAI LED DESRI PTI ON OF THE DRAW NGS [ 0023] Reference is now made to the
drawi ngs. Figure 1 shows a block diagramillustrating the |ong-term
evol ution (LTBRIERSBESGRETEONQft B DRAVINGS [ 0024] A UE 110 communi cat es

i h an evol veguode ol 8Bl Al |iPB2BkuATicEN ook eRibei st at ed i

t he protocol Stack. ) ta convergence protocol (PDCP) |ayer 140
i s illustratetfayings iBWwhidle UE 110 and on eNB 120. The PDCP | ayer 140

perfornms |nternet migabocila bibd) difgaseshoMIRd RAG itah &liiER wesmmaRsi on,

encryption of -user data, transfer of user data and mai nt enance of PDCP
sequence numb®P¥CPIGFCK: or radi o bearers. [0026] Bel ow the PDCP | ayer 140 is
the radio |ink comigte Pivaosiedk tiayam dHaving\ai lehg c@mMmevdlgtinesorivol h t he
radi o link control rotocoé | ayer 142 on the eNB 120. As will be

appr eci at ed, BWH&@BH@HEE' rs through the physical |ayer in protocol
stacks such as t h@igurel3daus arfevethaitishéwing reesethod taladivatielaisavtante &RIdC- PDUs f r om

‘the RLC |l ayer 142 of UE are |nter he, RLC| ayer 142 on the eNB
120. [0027] B&FS\ gﬁﬁé@ﬁggpﬁyﬁyqgﬁfﬁggﬁﬁgﬁyggﬁ%gﬂogﬁe@g e (MAO) dat a
communi cati on profFigroe 3myer ddé.chag skiowingbe mapibpe dp arckdowgdgehdwe skill ed '

in the art, the . for lel ' rs of the
LTE radio | nt Sy 0alion Bt RS oot aiby doins th BUELS, 1 (054,
The layer 1 (L1) Figuredrysafew charyshowingy methaddp dansitien deecimrdengayers 142

and 146. Thi spRayefiod §si §ngﬁlﬂeaﬁ&¥ﬁfm feeNECS@RINi cations. [0029]

Referring to Figure 2, gure rl'lustrates the LTE control plane protocol
architecture. Si niFiayre 4bxigeivecharhehoing anathsto fansiiop direstydred 1 will be
used in Fi gurigng DroPgelibd Gl Yhe UE 440 HRNBphiSRURS shbrt redNEBimbe Gf
~ running; '
| _ Figure 4c is a flow chart showing a method to transition directly to a
long DRX period from the UE side and resetting the short DRX timer if
running;
| Figure 4d is a flow chart showing a method to transition directly fo 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 éignaling
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 fimer;
Figure 6a is a flow chart showing a network side method for signaling
that a maximum number of refries 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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and an access gateway (aGW 130. Further, physical |ayer 148, MAC | ayer
146, RLC | ayer 142 and PDCP | ayer 140 exist within Figure 2. [0030] Figure
2 al so shows the non-access stratum (NAS) |ayer 210. As will be

appreci ated, NAS |ayer 210 could include nobility managenent and session
management .WPE®81323Phe radi o resource control protocol BCHUSPOPRRTY 220, is
the part of the protocol stack that is responsible for the assignnent,
configuration and rel ease of radi o resources between the UE and the E- UTRAN
(Evol ved universal_ terrestria access.n r

functionalities Of:qﬁ&&m%?élgrglcheglsﬁmﬂgg i neg.%oeré‘léf& @E;%gﬁ%@g% 331.
[0032] As wi Iénhgrnmapreeemmeqbrhpnhmse ski I led in the art in UMTS,
automatic repeat re Q’pﬁl Mhingi n the RLC
| ayer which resi d %ﬁah R%ﬂ 8# % gig ﬁ’gértﬁ‘%%ﬁ %{erLongBTerm

Evol ution (LT\E)eth\testattraerewﬁ@nﬂssmumal [ ty from the RNC to eNB where a
tighter interacti [ t W Fhobite R AMb BI N the MAC
| ayer, al so |ocat g(Ebl n-t éﬁk@?&&%@r@f En\%rl us ﬁsosues regaé ding DRX in an
LTE- ACTI VE st used withdhe piesérd diseldstirer ridn. DRX si gnal i ng procedure [0034] Very
efficient signali bk biRigraAe bi ¥ ShipifecPRawsIR wReidny abt tBbeDRX and
speci fying the du?&l{?gﬁﬁ?élg@kp ?rrods arepp%qur red in ordeirj to support a

| ar ge popul at used vith thgprepent disglepiiret hat are utilizing DRX in an LTE_ACTI VE
state. [0036] As will be appreciated by those skilled in the art, if the
evol ved node B eNB transmts data to the UE during its receiver off

period due toDE RESRIPTION OF fHE RRAYINGS r ecei ve the data. Therefore,

an indicati onpbss R%féﬂéﬁcectstrrbmﬁnﬁué&otth@d%sﬂgw Fhyire Bsiaoves aybladkr oni zed
regar di ng when DI!?X

is activated and [ 0036 di cation
bet ween the ULAHA® ilusiaiinggh %E’Hgﬁ%r fﬁg)dﬁ%[l %}o?ﬂgtandr 0 resource
control ( RRC)[0024) hYE 10 Edraiaricated with hri)evcsveglrwdderﬁg(el\i% 1901 | be appr eci at ed,

more. of 1 o1 orl0b VARV o fiuEfarad R Fplosi il ofnf BRUERBam o L oo

of a MAC PDU ¢dvikégenaat mrotakol QRDEPYEyE) 1400s iittuetirated botDRK the Uit Hi0i and

on eNB 120. The PDCP layer 140 performs Internet protocol (IP) header
compression and decompression, encryption of user data, transfer of user
data and maintenance of PDCP sequence numbers (SN) for radio bearers.
[0026] Below the PDCP layer 140 is the radio link control protocol layer 142
which communicates with the radio link control protocol fayer 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 RL_C- 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) L.TE (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



and deactivation. The field preferably indicates the DRX value and tim ng
margin for activation and deactivation. A value of zero, for exanple, could
mean DRX deactivation in the DRX value field in one enbodi nent. Conversely,
if data that is to be transmtted in the next MACPDU is the last one in

t he buffer {enoddigskE, the eNB may extend the MAC headegcdi®b@ini®sd NCl ude a
DRX length initial value. For exanple, this could be 320 mIliseconds. The
timng margin is explained below, and is utilized to reduce the
consequences of a NACK to ACK or ACK to NACK m sinterpretation, for the
reception st atmb aof adchss dMEVRDEEE 188e rFuwrher, PRyscad laybe148\BIAJ BPS8] For

exanpl e, thre%é)ir\ﬁ_%]l%rﬁe\sf 1Q?a ﬁg’rsefﬁ%et'%" %&@&gﬁﬁpuk%_i ndi cate ei ght val ues

of the DRX peridd. a N a speci me val ue being sent, a
bit val ue froia8gFigure2diseshdve thedos-aceessstrabim AR dayer 210 efewilal ues.

[0039] I n an BLtennalhue EA8AG)drenfo chud TRUIE! ridbiby risabdiferkincheader

coul d be used or exanple two ) to indicate Increnent or decrenent.
The RRC coul ds¢ssgncear@gementul t val ues, and if the MAC header indicates

i ncrement or ﬁasﬁenﬁe%di&h@%uféaecouﬁoucqmb@bzmnga%égzzga%fugé%mmé ed val ue.

[0040] For exampl'e, a Logical Channel ID fi'eld (LCl r a downlink shared
channel ( DL- Semjecebgtagk Hbat jsnersRonsihi® for thee essiotpentceeriayriion - 2
ldentity of tRRds8WiCAbIOCRABMEGES Xétneén the UE and the E-UTRAN (Evolved
universal terrestrial radio access network). The basic functionalities of RRC
protocol for LTE is described in 3GPP TS 36.331.
[0032] As will be appreciated by those skilled in the art, in UMTS, automatic
repeat request (ARQ) functionality is carried out within the RLC layer which
resides in the radio network controllér (RNC). Long Term Evolution (LTE)
moves the ARQ functionality from the RNC to eNB where a tighter interaction
may exist between the ARQ and the HARQ (within the MAC layer, also
located in the eNB).
[0033] Various issues regarding DRX in an LTE-ACTIVE state are considered
herein.
DRX signaling procedure
[0034] Very efficient signaling procedures for activating and de-activating DRX
and specifying the duration of DRX periods are required in order to support a
large population of UEs in a cell that are utilizing DRX in an LTE_ACTIVE

state.

[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 confrol (RRC) or layer t/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



11011 Reserved 11100 {UE Contention Resolution lIdentity] 11101 [Ti m ng
Advance] 11110 DRX Comrmand 11111 Paddi ng
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and deactivation. The field preferably indicates the DRX value and timing
margin for activation and deactivation. A value of zero, for example, could
mean DRX deactivation in the DRX value field in one embodiment.
Conversely, if data that is to be transmitted in the next MAC-PDU is the last
one in the buffer for the UE, the eNB may extend the MAC header field to
include a DRX length initial value. For example, this could be 320
milliseconds. The timing margin is explained below, and is utilized fo reduce
the consequences of a NACK to ACK or ACK to NACK misinterpretation, for
the reception status of the MAC-PDU between the UE and the eNB.
[0038] For example, three bits may be added to the MAC header to indicate
eight values of the DRX period. Thus, rather than a specific time value being
sent, a bit value from 000 to 111 could indicate one of eight discrete values.
[0039] In an alternative embodiment, a smaller field in the MAC header could
be used (for example two bits) to indicate increment or decrement. The RRC
could indicate default values, and if the MAC header indicates increment or
decrement then the UE could change to the prespecified value.

' [0040] For example, a Logical Channel ID field (LCID) for a downlink shared

channel (DL-SCH) could be:

Index LCID values
00000 CCCH
00001- Identity of the logical
XXXXX channel
XXXXX~ Reserved
11011

11100 - | [UE Contention Resolution

Identity]

11101 [Timing Advance]
11110 DPRX 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 defay and processing delay at the eNB. When the



Val ues of LCID for DL-SCH [0041] As indicated above, a DRX Control El enent
could be 11110 in the Index. [0042] Once the UE receives the DRX value, it
acknow edges it to the eNB by transmtting HARQ ACK and starts the DRX at

the systemframe tine considering propagation delay and processing del ay at

the eNB. Wgo 2d3a3232€NB recei ves the ACK fromthe UE, ifctabs3somiasst s the
DRX at the next systemfranme tine. As will be appreciated, the eNB does not

turn off its transceiver, but sinply knows not to transmt nessages to the
i ndi vidual UE. [0043] During a DRX period, if new data arrives at the eNB,
t he eNB can seNB recdd€-tRDACKIfion the A diealscestérgnibe MR Gattthe oeDR)Ysdmact | vati on

O 2 ohorter DA FRIND P RE AEhag,80 AISNHTRI Rl Rl Bk bR T Ter o

the quality of sérvice requir conf1 gures
accordi ngl y ahudt sirofdn brdvesdd & transmifingseayss twtimndlhéuailkE recei ves the ACK, it

reconfigures Ldaﬁ:ﬂn %%Fk)t‘ﬁérfo%t ﬁﬂeﬁ%ﬁ&%}rm&éﬁt%@é Vi &

49
acconpl i shed sett val ue to zero. @8044 Ref erence
is now made t@ M@@w wih @nbﬁa@fbf eﬁﬁgﬁl@l@ sghatosBBsieaetivatiemer arsporgt hod f or

control ling DRXx gt arts at
bl ock 300 and prgg'tedem?EPQ{%&O@fheLJrﬁo%ygtﬁ%ggﬁib?@? rr grﬁlés)rang??yed to the UE

As Wi || be apprndes deadiramentsosEhes g |resenfiguienethgr PRXgaeeerdipgihs?idssi on in an
LTE_ACTI VE Staék@towiehbészﬂﬁetlhﬂcl‘ﬂtﬁj PDlWﬁén tthe &N arebéids ItAY EACKO it ransmi t

the data. [0046] The process next oce o] in which a check is
made to see mﬁé%’?f@t"ﬁsh@eb%r %91 ‘fd"%ﬁ g’ﬁt 8‘??5‘\?1"%@%%0% € be enpty
after the nexicdofrphshdiby nhdrelpgettmélmepémesﬂu@fo%ﬁﬁds back to block 310 in
which data is AIternatlv%nylf ts,t;e buffer will be

itte
enpty after tWéLﬂ&s??ér??cgn@rﬂot” 'gﬁge Fchg'gﬂ'é? 233 SR t han a
threshol d val eesmdidrg npsties&s conallirgr BRXoadsivatia 18 1sh L'[E)_QM:BI]IVErstﬁEock 314,

the eNB set SE)RJQ@(B'{%%%%%O Bcktftﬁ)w ﬂ?éJecF q:l?Jck i}(‘)%cﬁ‘:& . bove, this

i ncl udes a IV ue P ndrear I'ng period. In
anot her enbodiransntittedie tm\BEmaEys will ipplappregidiasthyethase $hﬁl§déra§@ arh datee  DRX

interval. Thetrétléntdefo%'amﬁ > ACHR/EXaR bmggpeﬁigéttqﬁéefwht i@ dtPlpdet er m ned

interval. The ermne known to both eNB and
UE or pre-si glﬁml’é@ffﬁ'@ﬁmlh@e@Etafrom the eNB via explicit signaling; either by

syst em br oadcggis) Ghe %%egé 98! dri@eds @@ﬂu%};k Bhe trptvﬁiféﬁ%schteaers ME@Saeds to
bl ock 316 in which t data incl.uding the nodified MAC-PDU header is sent
to the UE. see whether the buffer of data to be sent to the UE will be empty after the next
transmit. If no, the process proceeds back to block 310 in which data is
transmitted to the UE. Alternatively, if the buffer will be empty after the next
fransmit and the data arrival rate is lower than a threshold vaiue, the process
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 iength
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-eignated 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
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[ 0048] Reference is now nade 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 acknow edgenent
(ACK) to the eNB and starts the DRX at the systemfrane tine considering
propagat i orwelet0ays3232sd processing del ay at the eN B. [ OFLYUSIO/MIEEK 330 of
Figure 3a, the eNB receives the ACK fromthe UE and starts the DRX at the
next systemfranme tine. [0050] As will be appreciated, the DRX can continue
until various events occur which may require the DRX to be adjusted. One
event is the ackoewledgemert (ﬂ@KhtOfth@)ﬁKlBGngWartsﬁée% tdhe pyREEUEaMBependi ng on
t he anount ofy kLGOI bids dAercdNpat ed or the
period of thetlrg%&&ﬂgéﬁﬁﬁbeﬁﬁgg%%ggQ@ﬁ@?ﬁ?&%ﬁ“@?ﬁt req iEre t he

adj ust ment of (0943 IDRirck 330 oliaurecdam Mipechi? reﬁe@(ﬁaih%%g? 'méb%ﬁ fween t he

eNB and the UgaQ4 1nBOsSL Bl e Aedspdltlirahieai@ase in the DRX cycle due to
conti nued data inactivit am)ngﬁot hers. These ot .events, are di scussed

. Y, ! er
in more det ai 003 1Aswill e BEpreciatad e DRRX89 cORInUEBUMREQYUSSVERS$86 het her t he
DRX needs to RRicRfiayséffte tRSDRAE Babhadstado0ae evdrit & therdceptive df detasi t uat i on

where data is_recejved to be sen o.the UE. re th n. either be
deacti vat ed ofoF ﬁ%‘%@)‘ f%&“&jﬁohg‘?é{#' ?WQTQI‘—’PE’% %’P%%ﬁqg%% Fel% w? e DRX does
not .need to bmeai}Xsiredither be dpaciivated optiecssidd db dekDRY chbh bekedB2d.and
continues to eck whet her or_ not .the. e ] 0053] Once
t he process iﬁpfﬁrswf%@“f‘?‘%@“ﬁme qq‘l@x °§g’§sé'ﬁ’ég‘ Eutaga@tag%é] ?Jf[sted, t he
process procesigsal tppwek dedel Idtvaéan thiei eNBi andathjeusiEs ot ipessiK.a Fradsalcoul d be

Do or a1 ongbRBaiR, 6 BERTSHE GOR, Sfidh a tfacydly. fitnbrthat, &, Sforter
header is senthease othes ewthts arellissokseidn moThestaiNGRI®™DU i n bl ock 336 coul d al so
i ncl ude any d@bﬂ@b%@;ﬁ?&g?ﬁf%ﬁ?&%c}(@% Rie WretHRNEd bRRh:ﬁ‘&@IQ%tbé be

transmtted t eferring to Figur , rocess then

e the
proceeds to bidiestecs 1A indigateghakaye, KECcpuld ke the sbipten sheredal IS s recei ved

at the UE Théeﬁei%% y!n%FEb BT i asletities bk abasivadd bbteer ei n as
t he MAC Cont rol enment (CE). The UE recognizes the DRX period is to be

adj usted and PeiicgiBgitRted20 it sends an acknow edgenent to the eNB and it
adj usts its Digfsdpetdm Bioak 3B ar a6 ¥edsandtnead e bé aijustied) thel process

propagati on d;:(?rlog1 edgnb%c rtcaml:g!%cs;lés I:”Qg arqc? Lgr}{inﬁgs {%t Chtelgls w%gg'er or not the DRX
needs o be adjusted. |
[0053] Once the process in block 332 finds that the DRX does need to be
adjusted, the process proceeds to block 334 in which it adjusts the DRX. This
could be deactivating the DRX by transmitting a zero value for the DRX or a
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 thé MAC Confrol
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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[ 0056] Referring to Figure 3a, in block 342 the eNB receives the ACK and
starts the nodified DRX period at the appropriate systemfranme tine. The
process then proceeds back to block 332 to see whether the DRX needs to be
adj usted again. [0057] In one enbodi nent, a DRX command MAC control el enent

coul d i ndi c@eodeasB2dJE to transition to a DRX period. Iprdiddseease 1 the
eNB wants the UE to transition to a |long DRX period due to | ack of uplink

and downlink traffic and based on low traffic rates for non real tine DRX
under current EUTRA specifications this requires a change in the DRX

confi gur?ti On[do%]bfféfﬂﬁ@twtdmrﬁmaﬂﬂcblﬁmﬁiﬂwﬂéad}ﬂmmmsallgﬁACKhér&i may be a
' go-to-sl eep . JAn i gsu ] t hi s that .i.f the eNB ecei ves
traffic patt e?%s é'??aF"’a@ﬁ?enDW Beréqlao'% tb? ApRIRPIIAE iSYRFeM, fAngs i guration
message W | | peeessttherbgrosests bagatorbldol 332 tcmedd \gfuetlaaertthmDBRMeedmfal@ur ation on
t he UE. [0058%"?{ gég d a MAC CE could include a "go-to-Iong-sl eep”
possibility. €eNB coul d provide the UE with an option to go
directly to aldosfidn DRX gebddidents acRBKecamrhérsliMAL mentmﬁfelgmratmuld nmessage

2’ the pr ocelBRaBda Ut Rl BT R PRcE b M IBLEG i N GuAR T, 5100
check i s nadethedJEéa Eansition toadengPRX peried duelita Iaﬁhof gplink andigwoik cycl e
exi sts. As Wik Pgntﬁﬂﬂeﬁ%rﬁiﬁﬁrqrab% RRSEr I?Aﬂ Jeh?ﬂn[j%;(ﬂ)ﬁ)@punéér ourrBHCR. @

precondition coul d include one or nore o béing configured, a |ack
of uplink andV&Bé{waresificatipas thix reayires Rechepge roliedaRy @ﬁﬂaﬁaﬁogstp to the UE,

the position phds ifn dR RIRE RbAe rdiBh Ime2ghel "Pnid i i@ o t8hleapt caNS i on

occurring, am)ngaﬁot hers. 412, a determ nation is nade

ers. |00 ,
that the precth vwﬁh%%ﬂ@tf %eﬁw%&aé%rsreﬁ'vr@é@&c ratepsdoat ragifreid which a
| ong DRX NMAC &ortes DR beridd, tthe REE cé;&@ﬁaahomeeageewl, nédd tdBe peRcoNndi tion

in block 412 does, no XIS ceeds to block 430 in which the
short DRX per?@ﬂ‘ﬁoge??é'?%?rﬁtt%éﬁgﬁgnf ‘BP(?EE 8'87 oceeds back to bl ock 412.
St oppi ng the ﬁhm]tlns[ﬁ)d 'Ia rrmc [@B&R}]Jidﬂ‘t‘@hldbhe ‘Yi-tpbngpeeb! \pessibiliyer ence i s
now made to S t 450 and
%ES‘%B ?Ci\ﬁtge ﬁ'le E WI no rm;f}}%nﬁé A IEGr% Po 8 V\tﬁ'l

proceeds to b & her short
DRX cycle is BBpregmd@chyctbfwnmtlta ltehmﬁguwesmemag@wdmttycbemmt 460 in which

a | ong DRX Cy é‘ﬁ’% is [’lg\ggﬁ%de@?eggfréﬂhyln h%ul‘et 44 %hggﬂo@%gyﬂﬁg in block

452 t hat shor IS con %rr cess to bl ock 470
in which a ch@ick]OfF'% 4%0@& progeedsr @G{ﬂ#ﬂé‘tzhér whichRX CPWR@ G reasientnd has been

received. determine whether a precondition for a long DRX cycle exists. As will be
' - appreciated by those skilled in the art, such a precondition could include one-
or more of: the DRX being configured, a lack of uplink 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.
- [0081] Conversely, if the precondition in block 412 does not exist, the process
_proceeds o block 430 in which the short DRX period is maintained and the
process proceeds back to block 412. '

Stoppmq 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 fo block 452 in which a
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[ 0064] From bl ock 470, if a DRX MAC CE command has been received, the
process proceeds to block 472 in which a check is made to see whether the
short DRX tiner is started. |If yes, the process proceeds to block 473 in
whi ch the short DRX tiner is stopped. As will be appreciated, this avoids
havi ng a shé@eowpmRR3VWycl e start on the expiry of the ti FEF/USEEHEHTOThe
process then proceeds to block 476 in which a |ong DRX cycle is used.
[0066] Conversely, if it is determined that the short DRX timer has not
been started in bl ock 472, the ocess pr eds directl ck 476 and
uses a | ong Eﬁ@?%?’d“%ﬂetR@@PHPW?ﬁ@eﬁ'ﬁésrgﬁbﬁgﬁﬁg@'ﬁcﬁﬂ %fbég t{)ﬁjﬁFernatlvel Y,
i nst ead Ff blstmmsf@g:rdcbsdﬂa(mdckmelﬁlblealdngmmtyctelamuked473 ot her options
are avail abl e i rs rt the I 0068
Reference is MY 3988\éer?%yl'—' gd ém'”Pﬂ 'ﬁhbgl?%( &Eoth?th%%% #ﬁ%k'g[ as |]n
Figure 4b ar ecq@&glfreal rtbel,prmssepctoc@édsctb MAtR 470amviFiigiua ehetdl is snadedbaced with

bl ock 474 in ure 4c v/ ti . As wll b
appreciated b H'&ee [?eﬁh% %&Aﬁéﬁ?gﬁ%ﬁgh%bfﬁeeg@ uat i gge[ hat , :Mf thee
DRX short cycloesd] Fromn biosk 470,6bal PR} MACGE ommand des \bear redeiveBRREMAC CE, t he
duration of Sé}géetss?BfSebﬁeﬁ)Xﬁg&dm ip m{’}hérhé Ehé&ﬁ%@dé ?@Qemﬁetﬁ&cﬂh@ i's not

transitioned T0 Un 7%0069 From bl ock
474 the proce&i@ﬂrﬂﬂi(:w‘e&slstswﬂbd olfkeslghﬁ arnge@rm@ceewom!%gkrﬂ dnwhiEhShort  DRX
Timer [0070] o ROUMOSE bishrbSath® G 0G4S WaviRh DRX short
cycle tiner. (?1'{ Ifbﬁ%kcls:(atglcl'aérqg Eébg%fati@on of fprr\e short SDRX cycwgéll s unchanged
regardl ess ofSmﬁ@ﬁﬁwﬁtﬂt@’howﬂ"et@@‘mwrﬁ [0071] Reference is now made
to Figure 4d, oy $he pRIBLSCHER BIREKABDIK 4760H Which s 10hé IDRAX efdde B75. 1N

bl ock 475 the process mai ntains the current short DRX tinmer. This keeps
the current DRItransition time froma short DRX cycle to a |l ong DRX cycle.

From bl ock 47bodsN€oiVePsehp 5f iP ls0detdrftfinddOothbd Bielshd8 DR Bmenass not been
started in block 472, the process proceeds directly to block 476 and uses a
long DRX cycle.

Restarting the Short DRX Timer

10067] Alternatively, instead of stopping the short DRX cycle timer at block
473, other options are available. A first is to restart the DRX short cycle timer.
[0068] Reference is now made to Figure 4c. in Figure 4c the same blocks as
in Figure 4b are performed, except block 473 from Figure 4b is replaced with
block 474 in Figure 4c. Block 474 restarts the short DRX timer. As will be
appfeciated 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.

10069] 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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[0072] Under this enbodi nent, once the DRX short cycle tiner expires the UE
transitions to a | ong DRX cycle. [0073] The three enbodi nents above thus
present the options of extending the short DRX cycle period by restarting
the DRX short cycle tinmer, maintaining the current DRX short cycle period

by mai nt ai niwaGoedongzseair rent short cycle tinmer, or transigdiasagreieged ately
to long DRX by stopping the DRX short cycle tinmer. Froma battery

perspective and a network signaling perspective, the naintaining of the
current DRX short cycle tinmer or the transitioning directly to long DRX are
preferabl e. ReﬁdraDHXnmnémeT!EBRXequme clryrteheDFanMns&mh gindsfrérhea sthot t DRX

peri od which I s, nor e aUEln | ong
DRX. [0074] Fﬁ’% BicGcie i%‘g?ﬁ% é(g%e?g‘”b‘ %gf‘ YR Pi’fg h ends.

[ 0075] Fr om bblock480/énd erfdsa DRX I\/AC CE has not been recei ved the process
proceeds to b %(t L hg. process

t hen proceedsb%%] Lﬁ' kh%g%m(j%tc%%% Sbggcﬁdlihﬁéﬁxh% tBé-rL;& od or

cycl e.. The ustansitionhéo 3hogtDRXR¥cE ner al lows the UE to transition to a | ong
DRX cycle after the tiner has expired if no data is received or sent during

the tinmer period. -ﬂ[0076] From bl ock 492 the process proceeds to bl ock 480
‘and ends. [ 00WOPT3ITie thissembasireenty abevsr fue eresenbecwliantiohetiending resour ces

when very | ower ghdd Die @é%ewﬁéﬁ By Fé%@arﬁf%BthJ hﬁ’R)%OéH&t' eyué)rt%rdes a nore

efficient way to transition to a lo cycl e sendi ng RRC | evel

reconfi gur at | BYINAVIRG dss curgRk Q@?M@&W@%IW*IW'["@@Y@] thg Wref‘her i ssue

for 3%32t rT gl 3g§hm9clestumeﬂ Rr hedatichingRinirisdistel/tansiy BRXOBY stopfifg ts i ndi cat ed
I N

retransm ssj on tinmer ecifies th mum nunber
o comectut | YRR ATaRe Tt e 3 DL IEre Ve gt ErevaTE SHRBLE ot o
cgnt [Jcél fhannpérsﬁé&m-&xj : ef maintsiny of dmmmhﬂrm mReranayeﬁal timer r mqoe]cc:t Ie;zl by
t he t is,utilized,.in,sjtuyuati er a cessfu
been recei ved“%ﬂ?&'oﬁ'"ﬁ’eqwreﬁv\\’stﬂ E’Q? Aﬁi}gf"“ﬁ R&e??fa'&'g Peﬁaﬁ'“%i'é%%g% [%079]
Whi | e wai ti ngeycter timet egasds el short BRXHARQ rwhichd utilizep mmre‘daa(da’UTanctl rrer IS

utilized to %%tpgoupéstﬁﬁgghliﬁoﬁ Rt urn its radio off during this

time. The is a parame er "whi ch specifies the m ni num anount
of subfranes [98T4)Feom bihGHATS thie IFARSE peiceedsstaibiosk 980 pad endsect ed by the UE.

[0080] I'n oneygr el ARfck 43 qumgel MAbeéerhaeqott SediGb&divbdaRe ?rcfc@&sr ansni ssi on
counter, w II count the nu er times the retransmssion tiner is started
or st opped byPregredgo block 490 in which a short DRX timer is started. The process
.then proceeds to block 492 in which the UE uses a short DRX period or cycle.
The use of the short DRX fimer allows the UE 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 fraffic 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

{00783 A further issue for control of DRX is with regard fo 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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[0081] Current functionality for discontinuous reception in 3GPP standards
i ncludes the follow ng: Wien a DRX cycle has been configured, the UE shall

for each downlink subfrane, if a HARQ RU timer expires in this
downl i nk subframe and the data in the soft offer of the correspondi ng HARQ
process wasvAgeddsessful |y decoded; UE sH4IIIUS30%P417¢he DRX

retransm ssion for the correspondi ng HARQ process. [0082] The standards
further specify that DRX retransm ssion tinmers are stopped: if the PDCCH
indicates a DL transmi ssion; start the HARQ RTT tiner for the

cor r espondi nguneNR@spiuic begn raseypd @ne apRIEnsRIBHeNs AT H1e kagketi hpsrberesr t he
correspondi ngye 4. process. One problemw th the above is in the situation
that the MAC PDU i s not successfully decoded when the maximum nunber of
transni ssi on §P79 &Yhilgnaiting feigieansiissiors RB ATARS Frusd i timg AR kDM inber  of

retransm ssi ogutifZzdt8 afdiPthe 1B eneeARiyMd dumied ra8RH @b es time! rxasm ssi on;
however, the UE will still expect to receive_ a retransmssion. In this

case, the W%@@r%ﬁgml'ﬁ)ﬁ Parameteq whichpgpegifigs they MUy pREW ¥ maxi mum

nurber of tr afimfhmes BEfdrd SdSRHEK BIARYRtrARENiSNEHTE Bpstiediby the DE. sent, and the
retransm ssion t corres ondi not be st opped

imer of th w |
until other ni0%Y Frgﬂ%erﬁ@g?@ﬁ'e%ia@“ e T ‘%&Ed I—&%p&??c%&trq“émisﬁﬁpcat ed over
t he PDCCH or dduetet,ivile tours theermbeahf tifee thderatrapsmiadien tipeais stattbdtaronal
retransm ssio i ndo i,Lthout receiving anything. The consequence of this
is that in ce“?q?pfeﬂ% &e"@ét he DRX retransm ssion tinmer for certain HARQ
processes mayobsd] Cumantnignetionelite Seadistontindnus hreceptivasint 32PR |sndardsont i nue t o

nonitor the %‘4 S5 grlly and the UE to transmt the sounding
na (%%;3 anﬁ [ i ndi

ref erence si g ‘channel quality indicator (CQ) and other
f eedbacks that faWhentatlR¥osysleehds dieemtconfigined,nthet Uanshdiistor grach

unnecessarily in H&ﬁniM?lsblgﬂ%me,
' if a HARQ RTT timer expires in this downlink subframe and the
data in the soft offer of the corresponding HARQ process was not
successfully decoded; .
UE shall stat the DRX retransmission for the
corresponding HARQ process.

| [0082] The standards further specify that DRX retransmission timers are
stopped:
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 refransmissions 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 pr_dc_ess is indicated over the PDCCH or the timer is
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Send DRX MAC CE to UE [0083] Various solutions to the above are possible.
In a first solution the network nay send a DRX MAC control elenent to the
UE. [0084] The reception of DRX MAC CE results in the on-duration timer
and inactivity tinmer being stopped. This could be extended to al so stop the

retransm sswenodei8Bhe [ 0085] As will be appreciated by gdiasRogslgidrbeed 1 n the
art, stopping the retransm ssion tiner requires identification of the HARQ
process. In one enbodi nent this can be done by including an optional field
within the DRX MAC CE. For exanple, a three bit HARQ process identifier
field coul d bexgilel THeUE mayMakDRE :M%cﬁlina[ @68@m|t§noraﬁrinabwevvimauﬂ ve

enbodi nent the UE coul ‘St%ﬁ t he retran g\ t?'ntd rr& 'thtghé Xi mum

val ue or the ﬁ&ﬁtﬂ“ﬁﬂ& 08 +'NGCOMRTIUENRE 9 l?'@égs a0 Ge&FN 55 AR ERYS si ons.
[0087] Ref er erstransmissiow timee foo Eerthin eHARQ Fprgwseeéamaynohe aurfiirgw di agr am
of the network 5| o] S gess starts
ot ‘bl'ock 10 nrReRfsell WhiBn dBftes e O 1d i, ¥ frother, FRCRBRERES, o
retries has oumngcessrily[ 0088 Uhdo fraoerais thet kmrmdingdeée&jwetmgrlal @RS)H12 in

whi ch a. DRX ' @‘%IE fa@ﬁ cess
proceeds to E@c@c%ﬁl %E&%ﬁét&e%ﬁ%& sé%\(?&atbé C’h % I%I s nodified
to include a‘nefﬁm'kﬂ@dpwow&s’@nﬁmmlom HenecefBOD0T thEhplipy. ocess then proceeds to
bl ock 520 and ends. [0091] Referring to Figure 5b, this figure shows the

LIE side functionality for stopping the retransm ssion tiner. The process
starts at blcmm&ﬁéds to block 532 in which a DRX MAC CE is
recei ved at tfﬁ@s#ﬁfanoﬁsogcggﬂonkftotthg e Wp%ﬁlé‘dlh‘@ﬁrsi BeufgH tenal

ext ensi on havi r}‘g Rg process identifier, rocess proceeds from
bl ock 532 to HEek "55‘3@9?‘ aﬁﬁw/’%@n%@dyfb%é%@@ q entifier is read from
the DRX MAC (j9084] The reception of DRX MAC CE results in the on-duration timer and

inactivity timer being stopped. This could be extended to also stop the
retransmission timer.
[0085] As will be appreciated by those skilled in the art, stopping the
refransmission timer requires identification of the HARQ process. In one
embodiment this can be done by including an optional field 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
fimer 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.
. 100901 The process then proceeds to block 520 and ends.
[0091] Referring to Figure 5b, this figure shows the UE side functionality for
: sfopping 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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[ 0093] Conversely, if the optional field for the process identifier does
not exist in the DRX MAC CE, the process proceeds to block 536 in which the
process identifies the HARQ process having the nmaxi num nunber of

transm ssions or the retransm ssion tiner having the maxi num val ue. Bl ocks
534 or 536 wheelepe i fy the retransm ssion tiner to b&(JtUsplyera+iay
prevented fromstarting. [0094] From bl ock 534 or 536 the process proceeds
to block 540 in which the retransm ssion tiner for the process identified
in blocks 534 or 536 is stopped or prevented fromstarting. [0095] The
process then [$09R]dicthe ORX MASCKE SBiidas thecpriignal extsngien havingtne BABQappr eci at ed
by those in tRQecadstidertifisr, HaPrEcRE BMRBESS Forh BlotRBIMSHILENEI4I ifRhichr OM runni ng
after the maxi mum nunber of retries has occurred by providing a DRX MAC CE
to the UE to WMadIARQ eropesideniifieris feadiom el Mﬁﬁ’e@lﬁshoul d not be started

or fSh?ﬁl d bet E@)bﬁ?l@%ﬂver?é!?,\ﬁ fﬂE%@ti&ﬂlagﬁém&rﬂhérpl tu@@&éﬁ ia@kiﬂaeadeﬁg\z{aéxl? OI[00|9_7] kAS
a further optjon, e rk cou si gn e i.mu er o ownlin

t ransni ssi onsNtef Phg“@ggqvﬁ thﬁrgcq?agégc%{eﬁ%tq\ﬂoq&%wglpg:fiée RIRETE of when to
stgp or lr;_r eveiﬁérgﬁib@:f:ﬁeibﬁm@fgﬁocbﬁhhml 'amfmn%m ﬁ?}nber[cﬂ_@@ﬂdmismmmﬂce ifs now
made to Fi gur . Fiqure 6a, .the network si w. di_agr own for
si gnal i ng thet%ﬁé%%m%ﬂ?ﬁtf@ér@ﬁwﬂg\?@ﬁ Pﬁﬁ'nluphﬁa?ﬁ?‘s@?%gﬁgg?%% . [0099]
The process oaflefingiieestmssisaiohinegt tdbeostbp@tiGr pravepted dromdsartiigy. bl ock 612 in
whi ch the nmaxj nu r ink transm ' IS x34 : o the UE.
As will be aprE}ek?iF ﬁrﬁg%%g%%g'ggeggs ?Ipfoecﬁgsl ﬁr@{: %ez&s;{?t% Eoc?ﬁ%ﬁ rgf'aq%'%trlﬁtenunber of
retransmn ssi oeausamssiar jmérdorttie procesxsidentiied ircblogls §34cor 36 s sigppedd ser vi ce

(QS) for sem - | .. ~configured" cases. The process then proceeds
to bl ock 614%r?pd§fgﬁi ?tﬂ%ﬁ)%t%[B ‘Referring to Figure 6b, this figure shows the

UE si de pr oce8@35] The prpcessciben progeads tablogk bekambendsnd proceeds to bl ock 622
I n which the i ; € B Xt f iank
ch the rhbeg &5 APpreSbRHESy tiRe TRXNEUAR NHEDovE oSN N
t ransm ssi ons Po g‘%ﬁieq?eroﬁﬁt Ee ne?ywor k. WD 2009/ 132329FPCP_L182009/ 041769
' retransmission timer from running after the maximum number of retries has
occurred by providing a DRX MAC CE io the UE to indicate that the

retransmission timer should not be started or should be stopped.

Providing the Maximum Downlink Retry Value

[0087] As a further option, the network couid signal the maximum number of
downlink transmissions 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 staris at block 610 and proceeds to block
612 in which the maximum number o'f 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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[ 00101] Conmmuni cati on proceeds as normal and eventually reaches bl ock 624 in
whi ch a check to nmade to determ ne whet her a HARQ process has been
successfully decoded. |If yes, the process proceeds to bl ock 630 and ends.
Alternatively, the process could continue to receive and decode HARQ

processes. WoGdeddbiheit is determ ned in block 624 thatpdigs:bidRQ gy ocess
has not been successfully decoded the process proceeds to bl ock 640 and

checks whet her the maxi mum nunmber of downlink transm ssions for that
process has been reached. This could done by utilizing a retransm ssion
counter as de@tcnnbﬁed abemendnmamﬁi protesds Benonuaband Giventeilivarsghasi ons t hat

h d . to b k 6 d d

50108] conver 2iert ¥t whiek ARRRC R mBN Lol i e T PARIPLERERS has ot
been reached &ss ﬂe@msmdcasaibilyrdelobdnﬂx Mrestthe porcese pocpedrcelisckt 83| ock 642
A o et - 280 AR OAuhdRlen) S BELE LRI Sl kPrebfibe G IdERbae! andar ds.

[ 00104] The above ererore préeven ransm ssion
ti mer when noHARG precesses.r ansni ssi ons wi I I occur Provi ding an Expiration

Retry Val ue F 62?5] Aslf?t %‘défeﬂﬁﬁme 9%!8%65&‘@1 n};%"ﬁﬂiﬂéo‘iﬂb’é&,%g%

expiration va Sl gna Ing the nu tines a Loul d start

t he retransni 5@,@rbwwwélrllyfctﬁw@@dgth@emmmrwééé@ blogk &40 g5dr derkmn val ue

relates to th@hether the maximum number of downlink transmissions for that process has
' been reached. This could done by utilizing a retransmission counter as

described above to determine the number of retransmissions that have
oceurred. If yes, the process proceeds to block 630 and ends.
[00103] Conversely, if the maximum number of downlink transmissions
_has not been reached as determined in block 640 the process proceeds to
block 642 and the retransmission timer is started pursuant to the current
standards. _
[00104] The above therefore prevents the starting of the retransmission
timer when no further retransmissions will occur.

Providing an Expiration Retry Value

[00105} As a further option, the network could signal an expiration value
to the UE, signaling the number of times a UE should start the retransmission
timer for a given HARQ process. The expiration value relates to the

‘retransmission counter, which counts the number of times the retransmission
timer is started. In this case, the L_IE 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.

-[001071 In one embodiment the expiration retry value is less than the

-maximum downlink retry value.
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retransm ssi on counter, which counts the nunber of tines the retransm ssion
timer is started. In this case, the UE is therefore aware of when to stop
or prevent starting the retransm ssion timer. [00106]As will be
appreciated by those in the art, the expiration value can be set by the

net wor k. TH¥S 2609/¥8%or k oper ator can deterni ne that foPCFaRRMP/PH1ZEr vi ces
such as voice over Internet protocol, the starting of a retransm ssion
timer nore than a certain nunber of times will lead to a bad user
experience, and thus can set the expiration value to Iimt the nunber of

tinmes the reti08HSh ssiBeferenaeis ravmade to Fige 71 Fighe EnbdrsiWatk t he
exprration reéiﬂé’ﬂ&@lﬂiﬁ?rahﬁis'sﬁ@ﬁn t&%gnhlb% A8 ¥kgiatiorihaing fonie Vet fyorneal ue. © WO
2009/ 132329PCT/ US2009/ 041769 [ 00108] Ref erence i s now nmade to Fiqure 7a.
Figure 7a, th@nhRtimentke difesentiapiAtanayUencrR Bendiinot SHeEny AMsS g t he
expiration vaHyrROtPodeBsesUE. I n one enbodi nent a different expiration val ue

Can e SOt T ool Bl HRE AR LESE 3B HEA R e
expiration vabloek D2 ia alhivhtha erpiitign adlesl ot witdsearésigndlbe tpthed#s SThehen
proceeds to bglarggel(ss ?r%e% parggee g gosblock 714 and ends.
[oo110] Referring to Figure 7b, this figure shows the UE side process. i
The process starts at block 720 and proceeds fo block 722 in which the UE
receives and stores the expiration value or values from the network.
. [001141] Communication proceeds as normal and eventually reaches
block 724 in which a check fo made to determine whether a HARQ process
has been successfully decoded. |If yes, the process proceeds to block 730
and ends. Alternatively, the process could continue to receive and decode
HARQ processes.
[00112] If it is determined in block 724 that the HARQ process has not
been successfully decoded, the process proceeds to block 740 and checks
whether the number of retransmissions matches or exceeds the expiration
value for the HARQ process. This could be done by utilizing a retransmission
counter as described above to determine the number of retransmissions that
have occurred. If yes, the pracess 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 @ 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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[00110] Referring to Figure 7b, this figure shows the UE side process. The
process starts at block 720 and proceeds to block 722 in which the UE
receives and stores the expiration value or values fromthe network.

[ 00111] Conmuni cati on proceeds as normal and eventually reaches block 724 in

whi ch a cheglg b@/5mee to determ ne whet her a HARQ pr ocessiasoleesn
successfully decoded. If yes, the process proceeds to block 730 and ends.

Al ternatively, the process could continue to receive and decode HARQ
processes. [00112]If it is determned in block 724 that the HARQ process
has not been §§dt8dssf uRkferahee dsledyw tade do dtigers Pa.odéigae B8a shbesle 740 and

hecks whet h Lssions t he
oo et Pk P Bendli pELEARREI S B LEATE nBHGTRe 17
retransnissi onusbermssociated wib dire lastirefrbusraission.débe prrcess sthds aubibek  of
retransm ssi 0gsgp tarﬂﬁgﬁrt}@éé%s%cfr@&(e??z Luﬁ] which tﬁé‘@g&f&cﬁ‘eﬁﬁn@h@%ﬁs@’& to bl ock

730 and ends. [00113] Converse e nunber retransm ssi ons does not
mat ch or exceBdmbeids sigpaledtq the Ukl dbe pceshhepurenepdvtockieck 84 @k ermi ned in
bl ock 740 theggdsocess proceeds to block 742 and the retransm ssion tinmer is

started pursuant to the current standards. [00114] The above therefore
prevents the BPXTi ng Bm ke Yeppraradive ssfeienes isgiowmaene snFigups 8Bt i on val ue

has been reacbadhe BEYdSIFiyird BB starBPR GidckB2BadNiiadtedyes Blooi sdfrber
[00115]As a fv%i%:rrl]ﬁ{e L?é) Eécglj?l’es Iar?dS étgl%g tf?ef retsihr?dr;t?llt \Iier} 10%1 n%%‘érfmm nunber  of

{00118] The process then proceeds and starts to decode HARQ
processes. At block 824 a check is made to determine whether the parﬁdular
HARQ process was successfully decoded. If yes, the process proceeds to
block 830 and ends.
100119] Conversely, from block 824 if the HARQ process was not
successfully decoded the process proceeds fo block 840 in which a check is
made to determine whether the last HARQ process has a redundant version
humber that matches the specific redundancy version number received at
block 822. If yes, the process proceeds to block 850 and ends. Conversely,
the process proceeds to block 842 and starts the refransmission timer. Again,
this prevents the starting of the retransmission timer if further retransmissions
are not expected. ]
{00120] The various options above each present advantag'es 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. Simiiarly, the storing of
the maximum number of downlink retransmissions or specific redundant
version number prevents the retransmission timer from starting unnecessarily.

100122 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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downl i nk transm ssions, the UE could instead be signaled a specific
redundant version nunber associated with the last retransm ssion so the LIE
is anmare when it is the last retransm ssion fromthe network. WO

2009/ 132329PCT/ US2009/ 041769 [00116] Reference is now nade to Fi gure 8a.

Fi gure 8a SHOWIYA323Mr ocess from a network perspective FEE/USPYNEHITHg a

speci fic redundant version nunber associated with the |ast retransm ssion.
The process starts at bl ock 810 and proceeds to block 812 in which the
speci fic redundant version nunber is signaled to the UE. The process then
proceeds to bhascthegtapability éndomnuoBate7 Vi crifarheonumitges)sims io0etheef erence i s

now made to R gure $oelding BR théEeRicH RinklidHdli§ pidvidtuateSwitdles! RGiee820 and
2°1n ich 't

proceeds to bl ock '8 e UE receives and stores the redundant
ver si on nunbenay P oAeBIATIecas? BelesressAGing pp\icte AdWOARY PEORH AsViEFSBecode HARQ
processes. AteRafClevited @cﬁmﬁ&ktéleﬁagﬂﬁ@'%iﬂpdﬁﬁt flelbaingVeapdifitied, @ particul ar

HARQ process was successfully decoded. If yes, the process proceeds to
bl ock 830 andwiEaiess Intergl apialdssy aF 2 datg comPRICBINIEVIES 429 $XBMRESHARQ pr ocess
was not succegsid] |y derededetdne ipreeprRs o 0ePRaS codmuhationd40wilin which a
check is made to determ ne whet her th«? Iaaﬁt I-wﬁ%lgrcg@ﬁss has edundant
versi on numbdPCAPRterR COMBUNICRIONSHbEYSIeR F1d (i P Pé'fe%erﬁvellﬁ er received
g’g bl OCkI 822-ahddfay|%&smittbesm4,0@£mﬂ ps aseedstet @obpondnt8S0ctansl ceads.
nversely, the proce roc s tq block 842 and stakrts .t ref,ransm ssi on

et aga o Mo beferae RPBSTRE s ilee 5rierd ABMPaR AR o S8 K80 nor " |
further retraossitatess (IGxs) 9%, ot @ppeessny @Rk 8)Thes vadigdalssigpali ons above
each present pE}g(\,/e%Q&a&fssp)%foh AR %e apparent to those skilied in the field of

communications, the particular design of the communication subsystem 911

will be dependent upon the communication network in which the device is

intended to operate. For example, UE 900 may include a communication

subsystem 911 designed to operate within the LTE Network.

[00125] Network access requirements will also vary depending upon the
type of network 919. For example, In UMTS and GPRS networks, network
access is associated with a subscriber or user of UE 900. For example, a
GPRS mobile device therefore requires a subscriber identity module (SIM)
card in 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 800.
The UIM interface 944 is normally similar to a card-slot into which a card can
be inserted and ejected like a disketie 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.

[c0126] When required network registration or activation procedures
have been completed, UE 900 may send and receive communication signals
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to the other options. The setting of a expiration value for the
retransmssion tinmer is easy to inplenment and requires mnimal signaling.

[ 00121] Conversely, the sending of a DRX MAC CE prevents the start of the
retransmi ssion timer but requires further signaling. Simlarly, the storing
of the maxiwgm@usaey of downlink retransm ssions or spGidd6uefeedsndant
versi on nunber prevents the retransm ssion tiner fromstarting
unnecessarily. [00122] The above can be inplenented on any UE. Such UEs

i nclude, but are not limted to, personal digital assistants, cellular

t el ephones, Wbyl @fs r%k&deYQ.CeSSr%ﬁd@n&c@ibét?r@ aRRdraeRaE ifolv nade to
Figure 9. [00123]UE 900 is prefera -way wireless comrunl cation

devi ce havi ngCYPmpRigation\nghuerk g ﬂﬁt‘épl{?dﬁﬁﬁ?ﬁ"@étqgnwéﬁfﬁﬂw PEFY¥®  UE 900
pr eI ﬁr albl%/ hﬁticht gcsemmam&éwetrwmauoﬁ@ra%ua ﬁaﬂt@nmfbéiho?t h@qu&@vmmd : systens
on e nternet. e I n n e C nal 1 VI de

O el ess ey e e et soleton Ghl cha REnand JR UBY (CEMRlE | vo- vay
pagelr3 I a W r esyassn ehow ih F@ue@eana‘hog:aldlglﬂaa(rAjm)ato@pémﬂna WD bordrat%rmessagl ng
capabilities

devi ce, as ex%‘ﬁ%lreec?'ve?%??flﬁ T’@Q’%r'go ép gw@eﬁ %dngﬂlérg?aélan ?mp??%s%écat i on

‘contruni cat i ondgerneduigtioh andciEcpdingte ba peoiormetd maﬂhed}f:‘,%lstaeysmensmlar I ncl udi ng

both a recei Vﬁ%nr?ejrzsraﬁgsé ?oeﬁaégfﬁﬁ%h% c?cﬁ% éﬁl ce@éedvmclludﬁﬂﬁ ?ﬁ&loﬁtﬁ'ﬁi conponent s

such as one or nore nt erna enna el ements 916
and 918, Ioca¢nQ9§®QIf¢>raQ>@mfe( IDEQSR.)Q@ aggh thpst ﬁ@rttﬂfemﬁteng'lmtﬂ@tabt@ch as a

i gital| o1 anabndi R0l DREJCAZP f Sohfdrliohe nipReY hipifianbilose Skilled i

the field of ni cati ons e conmuni cati on
subsyst em 91 1tragspissipn W@b@ﬁ@@ﬁ‘mtﬂﬁéﬁpﬁ W@R‘frﬂ’fﬁﬂl%ﬁ?fﬁ'ﬁ 98t WHKO40n which t he

device is i ntﬁlﬂ@ﬁ ébe@.&.ﬁsr é’drﬁnurF ﬁtloﬁé%ﬂﬁkebut%ogﬁ&lé@yfoi fé‘éélUQearﬁl
communi cati on sub éstem desi gned to operate within the LI E Network.

[ 00125] Net worik@ng SOty FP"e??@mPée Wre pains §Bplk?ar“§/ CoBRENAR0G %ﬂi@iﬁ t he

in receiver 912 and transmitter 914 may be adaptively controlled through
automatic gain control algorithms implemented in DSP 920.

[00127] 'Network 919 may further communicate with multiple systems,
including a server 960 and other elements (not shown). For example, network
919 may communicate with both an enterprise system and a web client
system in order to accommodate various clients with various service levels.
[00128] UE 900 preferably includes a microprocessor 938 which controls
the overall operation of the device. Communication functions, including at
least data communications, are performed through communication subsystem
911. Microprocessor 938 also interacts with further device subsystems such
as the display 922, flash memory 924, random access memory (RAM) 926,
auxiliary input/output (/O) 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 ¢ 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 networks, network access
is associated with a subscriber or user of UE 900. For exanple, a GPRS

nobi | e device therefore requires a subscriber identity nodule (SIM card in
order to operate on a GPRS network. In UMIS and LTE a USIMor SIM nodule is
required. I'WOCEMASZE2RUI M card or nodule is required. THETASHOPPIIHE referred
to as a VIMinterface herein. Wthout a valid VIMinterface, a nobile
device may not be fully functional. Local or non-network comrunication
functions, as well as legally required functions (if any) such as energency
calling, may B@13ai aQP%rat”EﬂJﬁYSFﬁi‘EnSP%‘“’%f@\HS@‘é by e W"FerfB‘éesﬁ?{a%?rse'st o carry

out any ot her pfcfissy ofed |n\é%éfs;§tenmmnuﬁ:a§ﬁ@§rsm@mefy gaewnieh waayk 900. The
VIMinterface 944 is nornal Yy simlar to a card-slot into WhICh a card can
a

be inserted algieaf & &dreadiqnily, memare (ROM, opelitieh sespde ermenti(RPfcard can

have appr oxi meic@iny. GFEs® kkinETPr e adrd witodphratiine tﬂmyh@apémwg}stm 951, and

th i nf ti 953 s nt f t d b ted
nf or mat | on. - PRSOTS BPUREAPTIGSHRTE ot it Hsrae, o 8 PaEP BRI RRTOA | on

procedur es havcﬁatmeememmaum asl RANE 9260 Rmuve@mdm&mducaﬂaesngmls:muyum cation

Cecoived by ANVERRSIoh 1 RASTERC: A capiale WETEF i85S pEBOLC 1o

receiver 912, sttmdminraaapntyenémrm such common receiver functions as signal

anpl i ficati 0”[0013r 1FHoC A s & fisSh" i rr?c!ﬁ,ggm fobh l‘g%réep%gsfeﬁa}%edrﬁe?gﬁte“' on and

the Iike, and he exanple anal o digital
(ND) conver si amas Nmboﬁnmmt@'rpmrams r%ﬁamamoﬁﬁ@rdﬂta aloram@&'a%la& conpl ex

conmuni cat i ONggdaff ¢ bﬁ‘ST |ﬁe?eﬂ%@8?5l%€ ghéffhd%%ié tﬂ&tc@é?:hrslﬂog[ aper f ormed

inthe DSP 920. In a sim ar nmanner s to be tran are
processed, i rflogdieng ﬁ@@ﬂ'ﬂ a®f @ﬁsﬁﬂﬂe@ﬁ%’oéﬁﬁgfqoﬂ"eéxa\ﬁbl éatab9‘°BSP 920 and

input to tra%ﬂhl?én%ntsg14Mfcﬁfpr9degéc§rab3é Oin2Badifsh %O Méeberafihg fs%é%élﬂency up
conversion, filtering r‘rP fication and transm ssion over t

comuni cat i oﬁ”ﬂ@%rﬂ(efg'?@ Vanablgh exemtioneisoftare applicaligns et Mekitesses
comuni cat i omeiricgna}\spre@ﬁm%ws@rd?vapgmumg tHa® €Bht¥ 'hadia CopefABAST tt er
control. For a rrF he %? ns applied to CO%nl cation si gnal ﬁ

recei ver 912 BHEA gﬁHg t dptayang (picrRPMIRINIGRLOR BRRYEHOES AN eXRTES: W ough

aut omat i ¢ gaimormayt peinstallghon UENS00 dimingmtmd:twitng D$Pprﬁfé@red [sofddaré] Net wor k
919 may further Hf(f:ag'mm c%ane Wt h a. server 960

and ot her el tRPATLICR MAY B RASSONFE P of |%|%¥naﬁgmw<a@oi|5awa E¥uni cat e
wi th both an thatabilipr tosergayiat emdamanagevedia aﬂenmnatela&ygtterthe sar gfethet 0

accommdat e VaLeus, e LEE S, Bl i VAR EHS SRS dPYaE, L OORRH, UE 900

preferably inc €s a m croprocessor con e overall
operation of appeinthearits eand@astnitemisc alatorally,ueret oronere meroody citares wouldeast data

comuni cat i ors, gagsblgecrnf meﬁmb.rehaa}whocgm{gé %tééﬁoﬁpma{aeﬁarﬁél

M cr opr ocessor SO Interacts wt urther I ce subn%\stems such as
t he di spl ay $ezh RiMagpplipationrwould areferably bave deeahilityndorsend aimargcenes,

auxi | iary | nRidtd S0 Yla the LibieSt REWBHAITD. 928 prt@irdAdmbiihe e gy Doar d 032,

speaker 934, m crophone 936, S t-range com‘rum cations subsystem 940 and
any other’ de\ﬂaé’fb’@'@55%@t%ﬁ@‘@é‘ﬁe‘ﬂ@g@e%e@ﬂ@ﬂ%'é@ as8d gipdatefdogiao®psone of the

subsyst ens skgwiesk etk b9, Nithehd ﬁfoB?lé?@éU’ﬂérhs‘é% koespBhdh@dath WBREI ONs,
wher eas ot her subsystens may provide "resident' or on-device functlons

Not abl y, somé %‘%Q?gﬁsé’ﬁ'é‘teds‘ﬂiﬁha hesticeppyier gvian. Sivethen aplicatiogy mays o

exanpl e, may dae U@%hd%ﬁr?r’@@ttﬁe GRIDIY tieQiRk | 9D0- m&iL@heldefrwﬂﬁdrkCU‘lS, aguch ﬁs .
enteri ng a text.. nes e or tr sm SSI on r communi cat i on. net wor an
e g 2 kg 0 pRler 19282 Tl BUE oA eR R unicRidhE

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 fiexibility 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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WO 2009/ 132329PCT/ US2009/ 041769 [ 00130] Operati ng system software used by
the m croprocessor 938 is preferably stored in a persistent store such as
flash nenory 924, which may instead be a read-only nmenmory (ROM or simlar
storage el enent (not shown). Those skilled in the art will appreciate that
t he oper at 92994328 specific device applications, or BAUS0PREI®f, may
be tenporarily loaded into a volatile nmenory such as RAM 926. Recei ved
comuni cation signals may al so be stored in RAM 926. Further, a unique
identifier is also preferably stored in read-only rrem)r¥. %00131 As shown,
flash menmory 9PAMERcatigR appligaiong BaY isiebe fleqtepisionunees TsHONSAMN comput er
programs 958 afer fichdinantislatahsadtionsesbd pBrfortfed, ustiodtha ik 866 THdRrse .

di fferent storage ngeﬁ i ndi cate that eg}%h lg}rogram can allocate a portion
of flash rrenD?Rp%ga} Wil ByeaVer. BRRPTERS 40 ety TP ERANYre@RehERed ®1R8 opr ocessor
938, in additasproved bytascadfegr at i ng system functions, preferably enabl es
execution of re applications. on the nmohile device. redet erm ned
sot of appl | BP1Bhe. ¢ HAR A ShBPOEERe e Berosnied SarEl A8 SIEX) cast dat a
and voi ce conmessagatdrovebapade dewnioss wilbbe gxaoessar] bythd commumicationbe
installed on i ; f I.ng. -ed plication
may be a per S%fﬁg?s@%% glri r‘?@?i'@ﬁ“%aﬁ%@%?%ﬁﬁ%g%%’%@ |%r§%h%’ I th‘?rﬁe ability
t o organi ze aprdcesaemtie reesived signab for olitput toghe displag 938 cor altbrmatientobi | e devi ce

such as, but Qpélgélf.tagjslt@fae\triee 958 "Ridser ﬁgﬁh@ 866 may 4Ry @n%%??a%“ss’

{
appoi ntments, an _itens. tural one or nor stores would be
avai | abl e on susd asppnpik reRssagss fob exaaiple; tusing bedeypeardf932) whikix & i t ens.

Such: PYM appl iia B aphSARRY. KAHSar 1 @Rbhiretysorapar And recei ve

data itens, via the wreless networ I'n a preferre I ment, the
Pl M dat a it erf®PNEPEioRewit &ws figplay 924 randerpssibynamcoNlisns /i daviee8d8.ed, via the

wirel ess netvglick Sdfipostlit fenhd) @ndiP Bdr bE eirhsPhitkRe over @OEsRmMBRAIBAORY dat a
itens stored or associated with a host conputer system Further

t
appl i cati ons "NeaYom fregughdhe sameynisalien URYSFBPIL devi ce 900 through the
net wor k 9t1_9, [WS&}SXi I ![F@fyvéiéil%eocﬁmhﬁihﬁbﬁ]ﬁs%ﬁe(afeﬁ;%@étidhgbf l,twfsogzigort-g ange
comuni cati ons_subsyst e .or. any other, su e sybsystem , an
i nstal | ed by SUMRLFXCER] tglﬁgep&mcbﬁgX%§ WBP@f%?#ﬁﬁ%B’%Fﬂ‘&ﬁ‘-’t\y}BI"“aﬁﬂeIaEerstore (not
sh0\|/v_n) for e?aadLﬁriglcslgrms foh ransrissipn Oﬁalslfsw g&j&ﬁateiﬂbgfa rﬁ'l}oeoﬁrr:bh% 0BG, in .
application kﬂg%t%.eatlon mcqrjlﬁas?@t £ Enctlon ity of .the device and may
provi de enha ge81E A8 8" 1AL i'Oh SUPYE i B Bh- PSP B P i ons, or
bot h. For exadequrding selssystem, neyraizmbe ihplemeripd londiE BOMS Altbgughnainee
el ectroni ¢ CYMELAS JMACLLAN @ UWeBRST aBshthORRGRak  FANRRCKEONS Lo be
per f or ned usi Egﬁ{ e g B lSrhe}e app ica#:i ns w | oveve Ja Cor di ng to
the above, i spealey 984sdisplay 882 maybdsa ppruseddo Ipyovidecan indigatior] 0082] I n a data
o Cat ! i or 2 oA AR, e RbucE s Wik Ll or TSGR OLalloD PaO®

downl oad wi Il processe comruni cat i on*subsystem and input to
t he ni cr opr odeigied infgra@tionfirexarpplesf er abl y further processes the received

signal for Oﬁltﬁyﬁ] to %@ﬁalgiogt@nag\ﬁng?&lre(ywéﬁlﬁ Bbf g\b;é![iﬂxpfe&eﬂféd%éi liary 1/0

devi ce 928. user of UE 90 t\; |'So conpose datII tens such as email
messages f or PEssaRgIdigitalassiriant KBDALYBe mabile deviceir swhighssypelrpeirationy a

conpl et e al PhaRWRErs deemee%ﬁhg%r (1t SRBRMEMAY BE deSiyatAdl. Siigh §PRRUNCE i on
wi th the di sgl_é(z)ay 922 and possibly an auxiliary 1/0O device 928. Such

y .
conposed it edel Wapld arable,@ ysep i set preferences troughnman bl Hevisetor k t hr ough
the comuni cgbfvidie SppRoatbe BhE Wouldl@RdPieOtapyBiliied SFaNDhIRI dedick @0, overal |

operation of ,UE 900 I1s siml|af, except that received_siagnals would
preferably b@yd:lﬁ?‘ﬂ‘ﬁ'f'g ??f infarmaten. pr §eUwarR Wﬁstofﬂﬁ éq%aﬂéﬁ’i $€Mon woul d be
- gener at ed by thtoughcy wipdlesscdduniditib heRkork, ETheaIRENDE dewelbad pdtonybsyst ens,
such as a vojce message rgggrgi g subgﬁéstenﬂ( ma 'a%bso be i@gl mented on UE
900, ALt houg P IFREICPS 4567 &0 19ashaly SReVRIAn ke piterts Serice BWA shed
| primarily _thdioengramlhﬂayspem 283 drustiids pbrnecBG? torthyeralbys endtsle seeatet 0 provi de
an indicati O'He\ﬁéeéog'lﬁnl'élﬂfapllobty of a calling party, the duration of a voice,

call, or other Vvoi el ated information for exanple.
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[00134] Serial port 930 in Figure 9 would normally be inplenented in a
personal digital assistant (PDA)-type nobile device for which

synchroni zation with a users desktop conputer (not shown) nay be desirable.
Such a port 930 would enable a user to set preferences through an external
devi ce or swbtwensssppl i cati on and woul d extend the capahrdshdobeqref nobile
devi ce 900 by providing for informati on or software downl oads to UE 900

ot her than through a wirel ess communication network. The alternate downl oad
path may for exanple be used to |load an encryption key onto the device
through a dirpot3sand t Atesnatietlyabdesialargbr rasdt exuliortieeadsedn féro ditwer eby enabl e

secure devi Cea‘f m&{t%ﬁé 29 coulmlc%@%%ésg%ﬁ[?ﬁggfggslﬁgsﬁi’%ggpgﬁRg"? An

[00135] Al ternatively, serlal port
conmuni cat i ontferanelisessdaintedeittushziabport8ami ver sal serial bus (USB) port. An

nuerface s RBRAFT 20 SGndt biABitdbnberdihs 0TI hepo N cat i ons

subsystens 940, h as ati ons su stem” is a
further opti ommwmq@gn%rwbmteoh irng fovtioari odiohalr corapanent cwiuqhomauset ween UE

900 d diff b |
T2 L e e o R R, L

devi ces. For exanple rared devi ce and
associ at ed ci Whigh heechpef nesessent hesinilar slerreret DUt TP thausHbE¥eBn nodul e to

provi de for cepmay rr@md%n%ﬁd?e@u&;wéﬁd'a@éaa@ie%rémmc@%né@tw ces.
[00137] Reference is now nade to Figure 10. Figure 10 illustrates the

sinplified ne?fvidBIUeoHHE romipiAlinalen MedHigIie RreNdde ik icompmmicskienwithtn Fi gur es

3a, 4a, 5a, Gdmilafly caBBledsys¥Y and dietcasr k el ement 1010 includes a
comuni cations subsystem 1020 adapted to communicate with user equipnent.

As will be appreciated by those skilled in the art comunicati ons subsystem
1020 does notjomser t o REf¢rendd iy no@Mady wFigurei 100 Figare ’Hmuh:ﬂmstthebut coul d

be part of aco i,on h f [of0) ti.ans to and fromthe user
cqul prent. | CUSSBPRGE st SRTBALAHEP -6 FAReThE AeoiieR A 51688 oo 1030
and a stor agesalom) 5a5t &x, alye ah048a |$ovaedapluadroﬂ<oeietrmne 1010 omm:tasoan for each
user equi pne IR erv rk ele 101 r gr 1030 is
adapted to, p%rg*\i/)ﬁ]&]gcglt' %‘%&eﬁ)(su aH%Q gq‘irr% mfﬁ’ﬂ’gﬁatg s]eés maxi mum
redundant verespipment. Dm(wﬂm aﬁreotatecbhspthpse skilledvia theecart qumummtrms ations
subsyst em 1920svstem 1020 does not need to directly communicate with user equipment,

but could be part of a communications path for communications to and from

the user equipment.

[00138] Network element 1010 further includes a processor 1030 and a
storage 1040. Storage 1040 is adapted fo store information for each user
equipment being serviced by network element 1010. Processor 1030 is
adapted to, provide information such as maximum number of refries,
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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[ 00139] The enbodi ments descri bed herein are exanples of structures, systens
or net hods having el enents corresponding to el enents of the techni ques of

‘this application. This witten description nay enable those skilled in the
art to make and use enbodi nents having alternative elenents that |ikew se
correspond WO 24028 nent s of the techni ques of this apeliUSPBAI769The

i ntended scope of the techniques of this application thus includes other
structures, systenms or nethods that do not differ fromthe techni ques of

. this application as descrijb her ei nd further includes other
structures, s?&‘ﬁ%?f@"@? dﬁﬁ“t”ll?Sgger My ﬁn‘i‘]ﬁgﬁﬁrs'f‘%wﬂqsaﬂth%is¥'"¥"§i‘r§ﬁc°é’§tef“rsom t he

t echni ques ofort imethaaisplitie alhbubstamsiald efferdnioes! frami eihg. techiidlidéSof lthisA et hod to

control a short .di.scont, hu us reception 'DRX tinmer conprising: checking,

by a user equ‘%ﬂ%ﬁ??aﬁHS?ﬁ@F Qaﬁ@diunlaccess control ' MAC control el enent

is received and whether a short DRX cycle is configured; and

responsive to the checking, starting the short DRX timer if the short DRX

timer is not running and restarting the short DRX timer froman initial

value if the short DRX timer i's running. 2. The nethod of claim1, wherein

the MAC control elenent signals a "go to sleep” conmand.
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3. The method of claim1l1, wherein if the checking determ nes that the short
DRX cycle is not configured, a long DRX cycle is used. 4. The nethod of
claim1l1, wherein the nethod is perfornmed on a user equipnent. 5. The

met hod of claim4, wherein the MAC control elenent is received from an

evol ved S: 6. A user equipnent for controlling a short discontinuous
reception “timer conprising: a communi cations subsystem
configured to conmuni cate with a network element and to further receive a
medi um access control "MAC control elenent; and a processor, said
processor ,confi é)o check éher t he control ..control elenment is
recei ved and sfd ? f 5?-95? IPFRNtiNUqUS TRESRLIQR ¢ §FiCREWrI$IBg N ot

runni ng and reértﬁart t he short value if the short

f n initial
OR e 15 B VHSEW%@'@%&W{?E@F b rsspraisiBrmntle e
| el 8. The user equi pnment o
glogit :1106 © gf'eé'l ﬁrF'?enﬁdso%ﬁs‘%%?h {SQ‘}Hgglgﬁ%rac”dDRX cycle is not

9. The rrent of claim®é,

wherern the ﬁ!{%ﬁﬂ%&ﬁﬁfh%lsng‘égté%wa%swﬁ%%mer' thd short DX timet i

not running and restarting the short DRX timer from an initial value if the short DRX timer

is running.

2. The method of claim 1, wherein the MAC control element signals a “go to sleep”

command.

3. The method of claim 1, wherein if the checking determines that the short DRX

cycle is not configured, a long DRX cycle is used.
4. The method of claim 1, wherein the method is performed on a user equipment.

5. The method of claim 4, wherein the MAC control element is received from an

evolved Node B.

6. A user equipment for controlling a short discontinuous reception ‘DRX’ timer
comprising:

a bommunications subsystem configured to communicate with a network element
and to further receive a medium access control ‘MAC’ control element; and

a processor, said processor configured to check whether the control MAC control
element is received and start the short DRX timer if the short DRX timer is not running

and restart the short DRX timer from an initial value if the short DRX timer is running.
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7. The user equipment of claim 6, wherein the MAC control element signals a “go to

sleep” command.

8. The user equipment of claim 6, wherein if processor determines that the short

DRX cycle is not configured, a long DRX cycle is used.

9. The user equipment of claim 6, wherein the network element is an evolved Node
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