METHOD AND SYSTEM FOR DI SCONTI NUOUS RECEPTI ON OPERATI ON FOR LONG TERM
EVOLUTI ON ADVANCED CARRI ER AGGREGATI ON FI ELD OF THE DI SCLOSURE [ 0001] The
present dwvechoguMreserel ates to | ong term evol uti on- advaneea/uSkdiBo38628 and i n
particular to discontinuous reception when carrier aggregation is utilized
in LTE-A BACKGROUND [ 0002] Discontinuous reception allows a user equi pnent
(UE) to turn off its radio transceiver during various periods in order to
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carrier operation in LTE Release 8, in 3GPP TS 36. 321, sections 3.1 and
5.7, the contents of which are incorporated herein by reference. [0003] In
LTE Advanced (LTE-A) it is agreed that carrier aggregation may be used in
order to support a w der transm ssion bandw dth for increased potenti al
peak dat HEer@sn-[EmL(jQURETE-A requi rements. In carrier aggregation,
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provi de details as to the DRX operation of the various carriers.
[0004] An issue arises with the translation of DRX operation from a single carrier LTE
Rel-8 system to a multiple carrier LTE-A system. DRX under LTE Rel-8 may be
inoperable or inefficient when multiple carriers are used. Two approaches have been

proposed at the LTE-A forum.

[0005] In R2-092959, “DRX with Carrier Aggregation in LTE-Advanced”, a proposal is
described in which different DRX parameters are configured independently for different

component carriers and DRX is performed independently for each component carrier.



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0008] The present disclosure will be
better understood with reference to the drawi ngs in which: Figure 1 is a
timng diwgramvghsai ng DRX operation of a carrier in LTECRaIS2018/03d628ure 2
is atimng diagram showi ng DRX operation in LTE-A in which a

non-desi gnated carrier has a DRX inactivity tiner; Figure 3 is a
timng diagram showi ng DRX operation in LTE-A in which a non-designated
carrier has no DRX inactivity tiner set; Figure 4 is a timng diagram
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and de-allocation of additional component carriers. Nor do they explicitly provide details

as to the DRX operation of the various carriers.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008] The present disclosure will be better understood with reference to the drawings in
which:

Figure 1 is a timing diagram showing DRX operation of a carrier in LTE Rel. 8;

Figure 2 is a timing diagram showing DRX operation in LTE-A in which a non-
designated carrier has a DRX inactivity timer;

Figure 3 is a timing diagram showing DRX operation in LTE-A in which a non-
designated carrier has no DRX inactivity timer set;

Figure 4 is a timing diagram showing DRX operation in LTE-A in which a first
non-designated carrier includes a DRX inactivity timer and a second non-designated
carrier does not have a DRX inactivity timer;

Figure 5 is a timing diagram showing DRX operation in LTE-A in which a non-
designated carrier is set to activate upon activation of the associated designated carrier;

Figure 6 is a timing diagram showing DRX operation in LTE-A in which a non-
designated carrier is set to activate upon activation of the associated designated carrier
and further including a DRX inactivity timer;

Figure 7 is a timing diagram showing DRX operation in LTE-A in which a non-

designated carrier has an On Duration timer value set;



Figure 12 is a block diagramillustrating a nedi um access control (MAC)
control elenent (CE) for enabling or disabling carrier reception on a

non- desi gwatet/azrsvi er ; Figure 13 is a bl ock di agramuskéwssscasi ng a
MAC CE to acknow edge the MAC CE of Figure 12; Figure 14 is a bl ock
diagramillustrating a MAC CE for enabling or disabling carrier reception
on nul tiple non-designated downlink carriers; Figure 15 is a bl ock

diagramillustrating a MAC CE to acknowl edge the MAC CE of Figure 14;
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pattern ®fFige@¥ence and do not need to be transmitted in every subfrane,
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of Figure 16;

Figure 18 is a block diagram of an exemplary mobile device capable of being
used with the embodiments herein;

Figure 19 is a data flow diagram showing configuration of candidate carriers; and

Figure 20 is a data flow diagram showing control information configuration for a

carrier and the stopping of transmission from a disabled carrier.

DETAILED DESCRIPTION

[0009] According to one aspect, there is provided a method for discontinuous reception
operation for carrier aggregation comprising: receiving a first set of discontinuous
reception parameters for a first carrier and a limited or different set of discontinuous
reception parameters for a second carrier; and configuring discontinuous reception

parameters on the first carrier and second carrier.



[0012] DRX could al so be used for resource sharing purposes. It is unlikely
that a particular UE woul d have data transm ssion and/or receptions in
every subVoanw/@msa sustai ned basis. Thus, for signali ngCefiSeeiomsrsys
reasons, it may be nore desirable to consolidate data into fewer and | arger
resource allocations if the additional |atency can be tol erated. Such

| atency would in general be mnimal. [0013] For instance, it may be nore
efficient to send a burst of 1000 bytes in one subframe, every 10
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the UE. The eNB would be transmtting to the other UEs in those subfranes.
[0014] As will be appreciated by those skilled in the art, different DRX
cycl e | efogt hsDRXWwpkraidsn hihybd ldesdoadiiereftqsurpaseg. PEXexyadl€, ;a0H tiat ishort as
2, 5 8 ar}g n¥10 m.elrlei giecorfdslerO[ ﬁp?f{ct clivi CCXJ(J eesi eaxb%g’ t OW hree i!tJse of DRX
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| evel . Diir ABPNESAAHRLE World PERY BN SHFHTENEY eRentdinP e ddGR ol  channel
f or possirdfie TlesUO&meedsitd walat uptengordrinetockeeril thakN8rhasEny nafficrfaf the ¢JE.
channels. At a tine, illustrated by reference nuneral 120, a boundary of a
DRX cycle is encountered. At this point, the node changes from DRX node 112
to Acti vi@OBHERX1QuldRsa brevseddnr @sDuncashaing pureeses2 ¥ is gnldelyrthelda The
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Active node, even if ereis notraffic transm ssion to/fromthe UE during
t hi s dursitstaiped basist 6]husnfor gignalingriidensy reaspnpdt may Reira desiEabielci ve node,
arrow 13€brsbnisie tihta imta $éwdHnngiisrabr @evitté Bhoc2abid iptheclt@nionhl 14BREEAn nessage
IS recei vef? i ntdi c%ti ng.a new F‘ﬂCKEt Hgnsm’.ssi’von on the physical downlink
shared cRaMREREEp §e?—|% YU NR 9§Pee °F B8 packet transmi ssion on the
physi cal uplink shared channel (PUSCH). At this point, a DRX Inactivity

timer 13gql - I BV i il nunmber of
consecut \9g§]P%)%Egﬁ%t§ﬂ%ef-}vaﬁ?r%??aﬁptb%ra&@ﬂ%ﬁt%g%ﬁﬁE%’?\Sf&s@@@g{s&fﬁ?Ogeecodi ng of a
PDCCH i nelibérgfriengveis 10subframes pathakthan tefolid bk trarssrisglensaaresarashosi on f or

the UE. fgsakhhe RE sBPPARES. 3D&SidMe S8 naliird befle ipckdl Aafl dhanhdls [dikerexanpl e
of Figure_1, | in an Active npde 118 unti| the exP| ration of a

t he UE renai ns
DRX i nacYF9reydufilaerthg gata chganels gyiing the subifarmeawhetr theHELD gresfiopiser 132 is
shown bynatrreesivid@ér traismiiing.h TR UBtcouliehéfiefdre Basbitfigansd foeritdrORWhepde 112.

[0017] The al d tion between the. ti 0 by reference. numeral 120
ind b E B lovbdpdl e BB Gt OB TRRENERoGRE RBT RS e 136 ) s
rel at ed the oDRX Uigsan #dsersubBiameefi ned in sub clause 5.7 of the LTE Rel-8 DRX
specification in 3GPP TS 36. 321, and defines the subfranes during which the
UE nonitors the PDCCH [0018] The | ast data packet sent, shown by arrow
130, nayl08fkos Wil haannreciaiad ewdiase skdpe it the agudgerepHARYCYeledengtsmi ssi on.
-tl)-he fir Séuldggésnio rﬁ{llﬁ%rﬁﬁ_f&?@nd’?ﬁ@? dy@brﬁﬂsdﬂsﬁéit%@_mys Bed & Hﬁlﬁée;%@n@é§b5 h?\r/]\ﬂ

y arrow : is point, 1f an retransmi ssjon.is required by e
O, % D Pt R 68 Bt sate usoBIOCE i s Bl QAR BRI he HARO
r et r ansnp@posNmMBRYe pesgilge eirvadtitidnf muhtieldHAR csrebes andigus=i with the saeie r ecei ved,
t_he DRX bﬁs(rc EIE%@I’] ?lﬁt VEiWer ﬁtpétgﬁgﬁ&ttslﬂ%'% w\é\n%r}egﬁlttin%gﬁetréms Sof! nactivity
timer is runnrng e Fetransmssi'on Tinmer 'S running, e UE remains
i n Acti vEES waiing[upaiveing Aifewdnt limgéntapyplsethiesabydacilfaiywdthe timetrvisiboamong he
Active tg’nqmp%:ﬁ;&an therefore potentially be extended by data activity,
which may result in the DRX inactivity timer being reset. Further, if HARQ
retransm ssion i s expected for a previously transmtted PDSCH packet, the
corresponding DRX retransnmission timer is started, causing the Active tine
136 to be extended. [0020] If the UE i4s configured for a short DRX cycle, a
new Active node 110 is started at the end of the short DRX cycle, as
illustrated by arrow 150 in Figure 1. Arrow 150 shows the DRX cycl e which
specifies the periodic repetition of the On Duration, followed by a period
of possible inactivity. [0021] It is also possible to have a | ong DRX cycle
152 as shown in Figure 1. In general, a long DRX cycle 152 is |larger than
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When a DRX cycle is configured, the Active Tine includes the tine while:
onDuration Tinmer or drx-lnactivityTinmer or drx-Retransm ssionTi nmer or

mac Cont erwoOenReodsat i onTi mer (as descri bed i n subcl ausePBTAIS3)10i038628INNI NQ;
or a Scheduling Request sent on PUCCH is pending (as described in

subcl ause 5.4.4); or an uplink grant for a pending HARQ retransm ssi on can
occur and there is data in the correspondi ng HARQ buffer; or a PDCCH

i ndicating a new transm ssion addressed to the C-RNTI of the UE has not
been rec[@iovéljRakte&mesr;m@/essahalto Fipeetl| which shawdahk Rel-BopemsomiRelmponse f or

th | ' 1.4). W
oRx | " cHE 1R atAAR PP IN red af R (Peronl™ BROMASRZS - B el
is used Iéluﬁira?e(csﬁm Secgogi levek Ubfringrictive fivde]11Roiba L Menigrs thRxdoydlisy =

(drxStar &cgtrfoﬁ@{a\ﬂn@%“b&s@é‘@sb%‘amﬁt@ﬁ on®fe ddvinlihkRer Lrﬁll?ﬂl e Cycle is used

and [ (SFN * 10) bf rane nunbe nodul o (Long rxStart O fset:
start onﬁﬂ“&?'ﬁo’ﬁt F'Wﬁr"'”S’trafedabm epUfigral @xﬁlel%‘fa\rYIOft‘ﬁPg{&‘?.Yﬁlﬁr'%ne and

t he dat aemdmuhia:eeds Ofﬁttthlblp)bfne,rth@fnotjbeh@mjers&mnobﬂb(nﬁod%m tprmeé fodad 100t
successf 41 R Ssi an T|
cor T espobttien FHERS e hde! 1248 Sy T I R W BB scenalE |
recei vedduratlon that the UE should remain in Active mode, even if there is no traffic

transmission to/from the UE during this duration.

[0016] In the example of Figure 1, within the Active mode, arrow 130 shows the last
physical downlink control channel (PDCCH) message is received indicating a new
packet transmission on the physical downlink shared channel (PDSCH) or uplink grant
for new packet transmission on the physical uplink shared channel (PUSCH). At this
point, a DRX Inactivity timer 132 is started. The DRX inactivity timer 132 specifies a
number of consecutive PDCCH subframes after the most recent successful decoding of
a PDCCH indicating an initial uplink or downlink user data transmission for the UE. As
will be appreciated by those skilled in the art, in the example of Figure 1, the UE
remains in an Active mode 110 until the expiration of a DRX inactivity timer 132. The
expiration of the DRX inactivity timer 132 is shown by arrow 134, at which point the UE
transitions to the DRX mode 112.

[0017] The total duration between the time shown by reference numeral 120 and arrow
134 is referred to as the Active time 136. The Active time 136 is related to DRX
operation, as defined in sub clause 5.7 of the LTE Rel-8 DRX specification in 3GPP TS
36.321, and defines the subframes during which the UE monitors the PDCCH.

[0018] The last data packet sent, shown by arrow 130, may expect a hybrid automatic
repeat request (HARQ) retransmission. The first point at which the HARQ
retransmission may be expected is shown by arrow 140. At this point, if an HARQ
retransmission is required by the UE, a DRX retransmission timer 142 is started during
which period the HARQ retransmission may be received. If the HARQ retransmission is
not received, the DRX retransmission timer expires at 143. When either the DRX
inactivity timer is running or the DRX retransmission timer is running, the UE remains in
Active time.



stop onDurationTinmer; stop drx-InactivityTimer. if drx-lInactivityTinmer

expires or

a DRX Command MAC control elenent is received in this subfrane:

i f the shwotoDRX795¢cl e is configured: start or restart PdTASh@oossses eTi mer ;
use the Short DRX Cycle. else: wuse the Long DRX cycle. if
drxShort Cycl eTiner expires in this subfrane: wuse the |ong DRX cycle.
during the Active Tine, for a PDCCH subfranme except if the subfrane is
required for uplink transm ssion for half-duplex FDD UE operation and

except

Dc%btent JII

the P
has b

een

i 001 9FAS wiij recamprecatpartiased oa tleoaavguthe d\cteame dB38 ot ¢ragpeforenoni t or

con
being reset Further if HARQ retransmission is expected for a previously transmitted

PDSCH packet, the corresponding DRX retransmission timer is started, causing the
Active time 136 to be extended.

[0020] If the UE is configured for a short DRX cycle, a new Active mode 110 is started at
the end of the short DRX cycle, as illustrated by arrow 150 in Figure 1. Arrow 150
shows the DRX cycle which specifies the periodic repetition of the OnDuration, followed
by a period of possible inactivity.

[0021] It is also possible to have a long DRX cycle 152 as shown in Figure 1. In
general, a long DRX cycle 152 is larger than the short DRX cycle, and both may be
configured by the eNB.

[0022] The UE may be configured by Radio Resource Control (RRC) with DRX
functionality that controls the UE’'s PDCCH monitoring activity for the UE’s Cell Radio
Network Temporary Identifier (C-RNTI), Transmit Power Control Physical Uplink Control
Channel RNTI (TPC-PUCCH-RNTI), Transmit Power Control Physical Uplink Shared
Channel RNTI (TPC-PUSCH-RNTI) and semi-persistent scheduling C-RNTI (SPS C-
RNTI) (if configured). When in RRC_CONNECTED, if DRX is configured, the UE is
allowed to monitor the PDCCH discontinuously using the DRX operation specified by
sub clause 5.7 of the LTE Rel-8 specification 3GPP TS 36.321. Otherwise the UE
monitors the PDCCH continuously. When using DRX operation, the UE also monitors
the PDCCH according to requirements found in other sub clauses of the specification.
RRC controls DRX operation by configuring the following: OnDuration timer, DRX-
InactivityTimer, DRX-RetransmissionTimer (one per DL HARQ process except for the
broadcast process), the value of the DRX Start Offset, which is the subframe where the
DRX cycle starts, and optionally the DRX Short Cycle Timer and Short DRX-Cycle. An
HARQ retransmission timer (RTT) parameter, which specifies the minimum amount of
subframes before downlink HARQ retransmission is expected from the UE, is also
defined per downlink HARQ process.

[0023] Section 5.7 of the LTE Rel. 8 specification 3GPP TR 36.321 provides for the
above as:
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start the HARQ RTT Tiner for the correspondi ng HARQ process; stop the

dr x- Retransm ssion Tinmer for the correspondi ng HARQ process. if the PDCCH
i ndi cat eswe 20ev4r9sansmi ssion (DL or UL): start or rest&CT/US2010/038628
drx-InactivityTimer. when not in Active Tine, CQ/PM/R on PUCCH and SRS
shall not be reported. Regardl ess of whether the UE is nonitoring PDCCH or
not the UE receives and transmts HARQ f eedback Wnen such i s expected.

NOTE: A U naII cho 0, hot se eport.s on PUCCH
and/ or SRS n%ﬁ:%g / %tﬂes’t&ﬁ P@ | qu‘ o 87§u {' CPKRIS: | ndi cat i ng
a new transni sF O 7 de’é}gﬁgor it Sukf\ gL ast JB‘FréWé’Cof active tine.
The choi ce not {0 5éh /” reports on B RdIOM9SRS transni ssions
is not appl maé:t;@etjqrngszuatersaésa&mw @m@udﬁg@a@ﬂest}husaﬂrm bubclaUsys.ag), of 0024]
DRX I N LTE-A. [0025] In accordance with the present disclosure, various
enbodi ment s  of" YRlinK grant am&@'”%H'ﬁ%rWaﬂﬁn'Wﬁpc%??q @?rea@%t@gétﬁ on are
provi ded. [ooz@fretﬁ?”tﬁ'ﬂ% RY&Yishedt , the UE shoul d have a mi ni num number of
conponent carrj ﬁbéoﬁwdlc\émg%ewtraa%g§ort Rdkddcdl BMheSt-BRE of HRAGRDEAGRE Whi | e
nmeeting traffigeed esMBNEG atdr¥iidaBssEPRRESLE ba RAMBAERESRIRERNsEEIES anpng
conponent car re@r@te@sghgm@eémla(ablﬁemyeomauwlauﬁr_nme;sary conpl exity and
power consunption at the UE. In one enbodinent it is possible to have
coor di nat eWBRPOBYIF eontigieg. Bendbridall feaeachesublsarsegned to a UE. [0027]
Vari ous di f ferleieSsobBRAEwpe isTEeGars [(SHEL A O pukifemedrmpRKMehr @teréiand
therefore may &) =(*Yarein awden (WYrPPECKIBRX sol utions. [0028] A first
difference i fRBLololifRnasaoRasaomlispk -a0f AfaHohlMler(AsdloLongbRRIE 15 2
one-t 0- one mapgydg =RelseRIAsih two carriers. Conversely, In UTE- A, A, there
may not only be nultiple dovvnl | nk and/or multiple uplink carriers, but the
nunber of down isikt emtratibel/imember of uplink carriers may be different.
There nay cons q I gble no d| rec t 0-0 associatli en downl i nk
and upl i nk Cargﬁégg&% Zré ires. |ul |sr§ut%rame ang?ne c?afgm hé SBRB[H‘]% and LTE- A
HARQ f eedback must ecel ve and transmtted as expected while the
UE is in DRX opestat thedrx-RdNadeEsmmwfor ihekEodespbidngtEkRQ@ erocasggr egat i on, this
inplies that the correspondi ng conponent carriers in

if a DRX Command MAC control element is received:
- stop onDurationTimer,

- stop drx-InactivityTimer.

- if drx-InactivityTimer expires or a DRX Command MAC control element is received in
this subframe:

- if the short DRX cycle is configured:
- start or restart drxShortCycle Timer,
- use the Short DRX Cycle.
- else:
- use the Long DRX cycle.
- if drxShortCycleTimer expires in this subframe:
- use the long DRX cycle.

- during the Active Time, for a PDCCH-subframe except if the subframe is required for
uplink transmission for half-duplex FDD UE operation and except if the subframe is part
of a configured measurement gap:

- monitor the PDCCH;

- if the PDCCH indicates a DL transmission or if a DL assighment has been
configured for this subframe:

- start the HARQ RTT Timer for the corresponding HARQ process;



t he downlink and uplink nust be kept Active in order to receive or transmt
this information. [0030] In LTE, resource indications on the PDCCH

corr espormownton4essher t he sanme downlink carrier or thePrasdseoianash2gipl i nk
carrier since there is only one carrier in each link direction. In LTE-A,
PDCCH si gnal ing on one carrier such as the anchor carrier could be
associated with transm ssions or recepti ons on nmultiple other upI i nk or
downl i nk carriers. i at ed, by "anchor
carrier" may al so $LPY the ré(FRrle” osz'f” 'élr"c"'r%rthreréf(r)rreS %?dr'nlggﬂr'&&gﬁracess non- anchor
carrier" may al smmbeDceHemor@tbstamea/Sraasm|s@<ﬁqwd@r yLearrier". [0031] A further
distinction between the two is that, as a result of havi ng t he PDCCH on one
carrier associati rfdarWrtr?Pt?rb@“é'ﬁtaF’d’ﬁéT"B?f mul ti pl e other uplink or downlink
carriers, a UR,GHRGehiaglsHRDIARIARP] SSEARSHPEkY sl niile rEgtrEb ST (€. 0.

non- anchor carrier) may also need to keep receiving a different carrier
(e.g. anchRegsmliesdssiwhether they UEds hesrdiovieg FIEICHH of ewtrtae iUE redeivds pot ent i al
HARQ r et r agsdrtrapsons HARQISEdIb4EK WREARBUEH i8xpedteds UE With nultiple

aggr egat ed CROTE:Er A URinkdy obfnailyechbédede nsteBRecQimIlARoRs 66 PSSER and/br any of

t he HARQ pr ocessessp®trafiisaiohy/foeXpie eitssbedmmdsARQuing b IFDITEIM isd¢aling a e UE can
be in Active ti ne.trdbamistion (Uleor Dh) geeivedribtbe 1a3f subiNRGR piraotvessesThe dheice
probability that trinttodEnhCRI/PIERIirepos b PECEHMmRd/aNBRE tarsetpgiens isyot he
proportion of tinearfireRle fersulKiames avheierpeDpigijordénaniscdinmiggher for LTE- A t han
for LTE. [0033] Carrier Configuration [0034] Wien the UEis in an

RRC CONNECTED state, it can be assigned N conponent carriers, where Nis
greater fdaah BRxGNYE-AC 1. One or nore of the N conponent carriers nmay be
assi gned as deS| gnat e carri ers. In one enbodi nent, a designated carrier is
al so an "anchor carrier". The UE enables carrier reception on all the N

conmponenfoo2sy i a@:b@rdaﬂ_&'@wltl@fﬁ@ pr§§drﬂ uebloélﬂeemrloge enbsdifntded uizig oipat when
onent car ré is enabled for a UE, the UE

the carr] ﬁggRgeeg {q

enabl es 1 ? &S |08H'eéﬁ8$r8 B P B ec?f downl i nk physi cal cont rol
channel s associated with this conponent carrier and downlink physical data
channel oot il che ORRANGEY, FB1E SoudAvel LhifEERRARR: AblaanPe cal | ed
signal reception or some other termw thout deviating from Te pr esent

di scl osu¢astieradonwhich thaeegritodieingmesignsy rachplian Whiletreetigttrafficr degeand; er

recepti ofafhg @orﬁBI@%ﬂﬁHépé?ﬂéﬁt‘ BRX 'c§cléié §|%Q||1§90rf1€%nef?ﬁt EEFIGFS%SHEG@ECPQS

decodi ng t he” PDSCH, PDCCH and_oth er control channels associated with
this conHErﬁ%‘?‘thaélé?PP@‘?CGS§%§PH‘IP}§§QV Bfd pprrropsYmeiopsEde V6 {1 SM&nitted on

t he saneembsdiment iais dobsiblBRS6GHVd esdinsted WRXE@ldsameiy e@mpbndhf daeriest

carri er.aTheeglf, rrgy nonitor the PDCCH on only one or nore of the designated
carriers?°GH'°q %4 sEet of the N conponent carriers, or on all N conponent
carriers. If the UE detects a PDCCH t hat assigns a PDSCH resource on a
parti cul ﬁz'gmg AREP | atii on and
decodi ngﬁ’e?? e asrs?%'ﬁeﬁ%ﬁ{ E’%gwe:ﬁg'ggﬁ?@tér%t 2{) corr%cﬁ){g(e tp%faé’ﬁraﬁgr [ 0035]
The eNB tﬁ‘éfﬁf@ﬁafﬁﬁ)eﬂﬁteﬁléo§étadSTeSRPQ:bYTbBWRK§PM'@m% by addi ng new conponent
carriers to the set or renoving existing corrponent carriers fromthe set.

The eNB can 0 change one or re of the rrier [0036] The
U can bBOBBA TG AR e rbath RBrs A BPPHINSRRY RIRLOIRSETTy THAGHS Gont ol <
t he UE SOroaroFcbrmrmameg)bétweemmeee\N@banmun‘sticmreerserypmnel‘rHAptaere raapnotAs used
her ei n, imla 10t ined in LTE
Rt 8. ol PRaTUBE BB B BnVRY FubllE nalh GRief, bUERE pb bl o S5

dr x- Retrmﬁswrr@erohunlln‘epar(rlerseﬂpsebed'tﬁwﬂnit nkhédaR@ypoosew sty ke epdiredr t he

br oadcast, PrOsRSSs0 ,5{'@1 ﬁaﬂge%@ﬁe Bd ubl Mjiste. of the drxStartOffset and
optionally the drxS ortQ/c eTi ner an short DRX- Cycl e. An HARQ

retransm ssion tinmer per downlink HARQ process, except for the broadcast

process, [0029PAS WildeS am@buatman BBOMETE SndIOTE-PEMRQtGedback Mkt dRgyspsl ot her

DRX par anet er e used for v nent car rs 1 ncl] uding
the Hos; Braveqand Pareted fogdmpedunlighe ?ﬂ%@?&ﬁ?&%eﬁprehﬁs&a%o 'so have
vari ous DREcAtwitrecssriaregdigpsyationsttieis mplles tioatehe odrosbipording corhponemih caleisisgnat ed
carriers may have tinmers such as the drx-InactivityTimer,

dr x- Retransm ssi onTiner, and HARQ RTT Tiner (wth the latter two tiners

exi sting for each downlink HARQ process). The drx-InactivityTi mer may
however be omitted in various enbodi rregnts and thus the only paraneters used
consi st of the drx-Retransm ssionTinmer’ and the HARQ RTT Tinmer expiry tine
settings. In other enbodinents, there can be a reduced set of DRX
paranmeters for the non-designated carriers. D fferent non-designated
carriers may have different reduced sets of DRX paraneters. In yet another
enbodi rrent sone non- de5| gnat ed carrl ers can be confl gured W|th a fuII set

Y T~~~ 7 e T 1 1 o



[0039] From the above, the set of N carriers are called the Active
carriers, while the set of designated carriers and M non-desi gnat ed
carriers W0 20tw@sPRX paranmeters are configured can be earitsdomiosse2s

DRX- Configured carriers. The set of DRX-Configured carriers and Active
carriers may or may not overlap. The set of Active carriers may al so be a
subset of the set of the DRX-Configured carriers or vice-versa. [0040] In
addition to the Active carriers and DRX-Configu red carriers, a UE nay be
pr e- al | othatdednfdand auiiak nushipe kepitActiesr ini adar toinereivesorltmgsmdlthisar ri er | ndex
is assigped. to map to a specific physical carrier. The set of carriers
where a | ogi Cal "carrier index is assi gned is called the candidate carriers.
The UE is al so signaled, through unicast or broadcast signaling fromthe
eNB, t heLOI@B@PWII‘I‘EeﬁeébDrdehﬁdiﬁﬁMb datife PBEOHEES rdsPEAd it BitieRiid §4md r equency,
bandw dth, control chtgnnel S ,su(EBo,rt, et c. DRX oger ation can be configured
for one BYWHBKEALSF PP SSTREFEN UPIHE CaEteT SiNCR RIP (F-RTEY @3 FaTEF'SN 8RN r ecept i on
of a car lirkadireslidrilmLTB®, POICCOH sigadiihy datehetaridreush saihelmchoredangd t hr ough

explicit _signaling. (e g...RRC .si.gnalin r MAC ) fr.omthe eNB, or
Cnb et P ERE b e Y SR SR Bkt P SRRLEK BED o
shown i nd@irgink eart@rs. wheewid beNBple@icted bnthosa imtbs sidgen @8hortaaridE’ mae0. Message

1930 pr oyiuelgs rdrfiad B4d &by EAFEN Sha SORbY BHERY kaor i) 4 BIrdofiy 1| €

| ogi cal i ndex. The carrier e configured at , as shown by
arrow 19%®s g 3629NdaNhCaHHRY -enbodi ment, non- designated carriers within the
set of M where Mis defined above, are associated with a designated
carrier. r re. non-designated, carrjers can he_assocj at ith one of
The desi BT iRt Fishation Rh RGBS ats i dtsSas Bt oanay s e Fretteny

t hr ough &RCaTignasociging witt feeepifons lon nauitiple pihed uplimktar dowelirddBrisargreal s t he
DRX par ajyet Lat | (nfo i e ' . gre RRC
signali ngErreg(é%%@g%%i@5‘%26{%%@}3%0#%%H!y%ér{,&%%@&a{é@bé&h riy%'r?lr g%{hgﬁﬁ mplicit
t hrough aspneeftio keed recaifindng diferart earrieylecalanphyriaoier) i rddrée racattex of a
non- desi BRaLEAnRANLIGT abdt Botd IARE1GALHIsSns | N yet another enbodi ment
the associ ation between a non-designated carrier and a designated carrier
can be signaled by the eNB using broadcast or nulticast signaling (e.qg.

br oadcas[r?geg] FuHtHereaed, aRlthEsi ?Eaﬂr/]iimbjltibléa tgbfldecakfess il Have aq%;le. [ 0042]

I n one enbodi nent,,_ for eac t M non-desi gnated carriers ere Mis
ot | med BEE0RTST HARG BneRaEe, Hakitl ulf ORRRIRSER Sl Rk cBesas dbr ea At the
start of HARQ reirBusnaissiom thd UENmndsso dictitectimeleBugtmthedarganumber oftHAR®Q can be
enabl ed j t YA j f= 1 j i rier. Such
enabl i ng%@g%g’ tF §|p @%&h@x@%ﬁ?? Ee\hg%gﬁz%gﬂeﬁw%%mfﬁde&gﬁse?ﬁﬁ%xarrpl e,
PDCCH engiioppiign of dmeispet)n Aetiveimesmag baimushivghiev & td &rfs thapdod3E. The t wo
nodes can be configured and signal ed such as through RRC signaling or MAC
CE by the eNB to the UE for each of the M non-designated carriers. In the

latter n98a3] GawiesCanfiguralion,e i e on the associ ated designated carri er,
the eNB may instruct the UE to enable carrier reception on anot her

componen ri.er thr h co | ~Si ing.. Such control signaling may
el ude. ogaR | Whke I Okl GRRAC Lo GNERT TR 12 BBt BR b Senat A o1 “Mic e
si gnal i ngpmadrentecagnersi wgemadYistgeederthamor edual tistsoOnabethodedfitgmat ed carri er
or one o | Lsi-pefl 044] One
exanmpl e oofrﬁt gMagég@%gF@%i%si%ga%E%gﬁﬁggcé@r‘eﬁ?éﬁr 8&%%@%?%@%”%% one of the
M non- ded¢ignatecicasagris alsg agr arfoR CRIELT i éhe W&t engblasi aarriaiseceptiompn Ml carri ers,
if the ]Eﬁlelr/\?(é&hb(&%nﬂc?ﬁ?ﬁﬁt Tﬂé & ‘rciaﬁretrﬁéb’ébli&d i§d'1e9‘mt'ébis[]éht tat Whén ﬁ%g :DS
successfully in one e N conponen rriers_r n
o Srkert{3 et A o R e T e
: ecagtidnaandidr mecdptiore bbdidvenlihk @ tettral e sassotiatelavithahisdesi gnat e
carrier I JClt, ra f .ecei ving the
cprresponcgﬁ%%%g g%@%r éfnrdodn@%ﬁgk @%@?(Cag#&gn%b?@ielsz%hscﬂ I@/Oqﬁehflaég éd in the
si gnal i ngames xgetion eanalsplextdlied sampoecerion, or some wtieriermowithqud045] At t he
acti on { sdtaifiortHhePMeneaOblE. Ad R I adbReifIONs P FRLNAMEdrCRERIBE - |1 1S

noted that 1f the carrier reception of a certain carrier 1s disabled, the
UE can sfe§pPiamfagompgneneapisirisghied for 8 Warthe EF stergLegrdiag st whet her t he
PDCCH is transmitted on the same carrier as the PDSCH resource allocation
or on a different carrier. In one enbqdinent, if the carrier reception of a
certain carrier is disabled, the UE can stop nonitoring the PDCCH
associated with this carrier regardl ess of whether the associated PDCCH is
transmtted on this carrier or on a different carrier. [0046] If the UE is
indicated to enable carrier reception on a non-designated carrier, the UE
could transmt control information corresponding to this non-designated

o M -~ ~ 1 " .



[0049] 1. Explicit Start, Individual drx-lnactivityTiner [0050] In a first
enbodi nent, the carrier reception on a non-designated carrier is enabled
during t woAet/M®s6i me of the associ ated desi gnated car PCEUSky100bE828
signaling. A drx-lInactivityTinmer for the non-designated carrier is started
at the action tinme. The drxlnactivityTinmer is restarted whenever a new
PDSCH packet is received on the non-designated carrier. A

drx- Retransm ssionTinmer is also maintained during the Active tinme of the
non- desi BRaCel tred? PCEH.andilndhat crniRe tchamets gssooiadnwith thisrcompoRdR@apiercess i S
started g [ s%!n%nc d for a
previ ousl a{%ﬁﬁwhtb@%hh% %éﬂ%tr esr”@{é‘%cfgzéﬂgn I'n qh%?@??”aw%l] The
dr x- Ret r 38wice &llengiipmer 0r11 adifigrenticgmepr beedE may roap@ lgﬁéih* QD ptket is

recei vedofOp B6rel of tﬁ&(ﬁes‘id?@tddW|&§ Q5E5 Sulset bBe V@é@nﬁﬂﬁﬁ’eﬂf-’éﬁ?ﬁérs Afr on
retransm ssi ons has been r mai Nns_ i n _Active tine on

t he non- ﬂb’é’@ﬁ‘&?@‘ﬂ“é’é?ﬁ%r el‘ﬁg @?%ﬁtéra '%’%@Cb'ép?tlaéﬁ"ggsﬁrPPsf%Eefsio\quyTl mer or
a dr x- Rebri aparticsiar osripdrint tarrien e Lmlpe%rrrwbastebm demodigationeandcti ve tine on
t he non- ecsolg] at de csalrriﬁrp é]‘ﬁr 2NB. cal thntStor uct thce AE, t hrough signal i ng,
to disab 8 r alx&ggs [ 0 e[l% ﬁorq BT SWQP%%I AL er . [ 0053] Carrier
reception on the carrier is disabled when none of the drx-IlnactivityTi ner
and the r 4] i w nmade
o Fi gurgv'ogsﬁﬁﬁlé I@lﬁé&?@%h%@ tﬂ%@ét ﬁ é\{?‘é AH%B;Jreﬁgcar %gb ad@fﬁ%eﬁre@v‘ Lfo‘?ndo%eHP

non- desi efTEEEAC H&rsfeit &f reﬂM'ﬂgsexﬁé'%@P@P@%P”t Carrigrfiai the $ehy Ehe PNBIO&‘H

properti g8o tRarigdonedrimde oPfhefdedighsted cabierd.hi s regard, simlar reference
nunerals are utilized. [0055] Designated carrier 200 has an On Duration
122, which starts at a tinme shown as reference nuneral 120. The UE then

r ecei ves[0i086] Tixs UERBOGH coaiage by RRCesigadlidy mg;ht[IR)afumemrdaMyahehtramntmlisssi on on

he d o
s oo BTSSRt bl & e SOBE oI EL. R B RThe ©
retrans @B%lr@mmetmhav@rslralladdamlwns tpitREGe sleboessio LdkpRelds and inslude the
drxRetr a&%ﬂréﬁdrﬁﬂﬁéﬂﬁ& |F196tuv§t§'ﬁm%ﬁr6$x ﬂ@%ﬁén%s b‘#ﬁ'ﬂ@ep(o%%%% dél«ﬁﬂmk%pﬁi@r ted.

This is the tinmer during waits to see whet her an

r et r ansnPO§FEn EXEPf K6 éhevtéraadcalsbﬁ@ﬁ?s%sth% IeearP ¥ Cierlgutng veluedh @e

dr>t<) I naC@ﬂxStdrw'ﬁsaﬁénd]&ﬂloﬁ%l@lth@&rx&hoﬂC%léfﬁm‘éhQMdﬂstt[mX Q¥cld3An HARQ i s
subsequen

|rat on .of drx-Retransm s oTlrrer At this point,
the desi{ &[&E‘%’B‘SEQP Fp%r ‘”61"8‘65@5@ P@C%S%%@%?it?éq‘erw a%%ﬁsfe@c‘??%& during
whi ch t hals&Hefireadi tT@esabbhelsl?DC@tdaomotdedindﬂm' gmhotber RRX pasEmMeaterssiaowasoby arr ow

136. [00 Ny ; ignated carrier 200
pr oceedsé% igfpgva;‘trﬁ% ctl ve %gﬁ'f!issln&??'&?%%&é%%@ ‘%@érgym e 150 expires.
Conversely, if a long DRX cycle is configured then the designated carrier

200 procmdgzb@eckoﬁ -Bodhaed EatReREBI LD RiVeRArbIEDRX RIS b of the |ong

DRX cycl e £ t sone point the eNB realizes that there is nore
data to PRACEHY t'(5‘%‘?éamlﬁ??dé{ﬂ%ﬂts@ﬁd@”é‘eéﬁgaﬁt&ﬂ capiest BpY havesWpesguey As
subs equethie)dnenapMI§TIMeE adriiRRtrandmizsion Tieser gimalt KARQRTT Eime? QbitH hesdtirt ed as a

component b SRYTEBESToT IO TbE FaB e e Rl ThE Feb BT R~ o °

dr x- | nachowevey e wmittadsin aisseusi endledlimenth ant éusding onlg paraveatensersed Wmlst

dr x- | nac r f ol n t he
1% 1 ot e EdR I <Hiqh R S 8 RARONT E e Bl BinelsefingE0M Al | e
si gnal (@F‘b@qﬁ@é‘eﬁ@r W@é%@)’ﬁbﬁ%@ r%?@)ﬁettqfr%ix BﬂT@Wﬁt%ﬁ/fO&FWWrEQQﬁ'QQaERQ

non- desi giiaéd Difdrént@lonZe8igRERE B FHerd ﬂa?ﬂa’e&alﬁg@nMchd séls of PRXUE enabl es
carrier recepilon on,the non- tgcfdsmé’ ated carrier During the Active

mode, t hEAPEEIETFell ¥ohatRN piR r 8UBs Dy dssan ‘é‘?ﬁ%fﬁer&é‘? $Fated carrier,
as showncdnfigared avith221l sét of tORS ppraitters dile bthel nactesignatdd carie@22e | S

restart egdnﬂ%r%(a vﬁ{h% rtenggc%é{eﬁrof b%}( dé’%ﬁ%t%@ IE iflﬂﬁ}eir %mtbggiments, all non-

dr x- Ret ransm ssi on
designated carriers may have the same set of DRX parameters, either full or reduced.

In a further embodiment, the eNB needs only signal one set of parameters for all non-

designated carriers.
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[0061] In the exanple of Figure 2, an HARQ retransm ssion is received and
the drxRetransm ssionTi ner 224 is stopped. [0062] Upon the expiration of

t he dr x- Iweaabioidresdi mer 222 the non-desi gnated carrier POF/US2G10/08%528
reception disabled, as shown by reference nuneral 230. At this point, the
eNB can signal through the associ ated designated carrier 200 to re-enable
reception on the non-designated carrier 205 at sone future point. [0063] 2.
Explicit Signaling, No drx-lnactivityTimer [0064] In a further enbodi nent,
carrier reception on a non-designated carrier is enabled during the Active

time of tdi) fé%&?gﬁrﬁ&e&%b%&%% bﬁ/ehﬁjé l?ﬁé 10 ¥heANBt Jﬁ’ PRE e%%rénﬁfpf‘ﬁé‘te

dr x-1 nac I'S not nt ai or a non- arr At the
action t¢NBgcan ﬁ@nflgEreemtﬂF@é parameitesp op élaee@wmteﬂmcqrﬁ@ sienddésihghaered carri er

assi gneddgy &y &lﬂ%on@ﬁﬁcéﬁ%r‘é%ﬁér@#% gtr@atsmbh er Eqid 'td?('J Tﬁfe@s%pt' on on the
non- desi ive tine of the designated carrier,

& ed carrier urlgrg ‘Je‘ij tﬁ

unl ess e¥pN9MEIRd GrgraENPA 1 F‘%%%W Cqmmﬂeph%araﬂe %r%thoﬁg UHCh Be UE t o

di sabl e eMBmagrpotatiamy instucithe BE tdsleﬁeml@sargauaﬁeedptmr nm ene eﬁiba@mehhehd-lARQ

ret ransmlggl Or}‘/ll?ét%%ﬁ% Lﬁ)ggurs ndae ee rdgeni X o) po tc rerw@ ?ns t

desi gnat% rrier G SHE HIREeS Sﬂgt Hﬂ' 5?? &S HEN° OF" t hese
carri er swittspn measeﬁgfdwgrmml @Iamerﬂetaunam nos-gdesgmated carfiers. eariotiedr it s dpwn! i nk
HARQ br ogRBsdient, Bl AHrEdRAd omTﬁcJﬁ%nptf%?hé}QﬂE%jth%%raHeelf) ghall remain in
Active time wh rxlnact|V|t

he designated carrier or at
| east on@’f@ﬂuﬁaﬁ@”%@ﬁdRéﬂ‘?ea‘?i"sh‘r%%P@Hmioﬁérgé‘all"lﬂr'Sﬂ“ﬁ@d%@ﬁtﬁﬁ‘é%&{’ ipdyidv@dr or for

any non- %m@nﬁcﬁ@ﬂr‘tﬁa{ éﬂgé%méﬁtsRﬁla&ie%@nmetjf’ta?r{é?gdg%b%@éugﬁa@é\bé#r@ t§nl ?)RX
runni ng. er, enbodi nated carri o.,into

cven 1" hEN BRONEETEIT RS SoToedr i e e Lo Tenle A g et o
carri er sdiastsde tieaDRH opetalnom h¥hele DRYapiceationds enabied far e catriel,lthe UBNT ng. [ 0065]
Ref erenc esi ler. 200 with
oni on t nEe RS QT B plch & oo it ORAMERrtete S RHNHIRE b aliorf s

desi gnat égdakjed, rtheekJEzemlatmfs iFAgliMegnode ¢rodebtarNemit tiesiagivaregpter on that 305

associ at gdridf 3 Jdag pA&sd Al RBIcgar ri er 200 has only a

dr x- Retransm ssi onT| mer configured for each of its downlink HARQ processes.
[0067] As illustrated in Figure 3, explicit signaling is sent by the eNB to

the UE tmoBapF @&t Betaboldl@nhdbetiop Nagdriisratare Edied AERBIcERRIEdHAaltid &t 305.
This is s The, non nat ed car rfg)lgk t hen goes into

b 31
Aot ve t PIHES e SR T Nato e s BN B RSX PRET ARG 1 e 136
of the assdigu@tiedn desiaterhthe dR&Contgur@dOarriers. d’$1e|setjofdalﬁl§dloabgmed may be

det o neghif o Sicho FEL RSP ARV N ko A OORR S ASPHENRG MRl n

dr x- Ret ransm ssi on are ‘runnin esign carrie

i nt o DRXpe Asubsas oktheset plrtae %Cwﬁlwr@h@ﬂr@@smwwe@ﬁ on the non-desi gnat ed
carrier 305. [0069] In a second Active period, the UE receives eNB

si gnal i n%qf or the non-desjgnated carrjer 305 _to enabl e recegﬁl on, as shown

by 320. 80} Bagsttiondo e Aqie egtiert 3R AREAAnEgurss caxisrs: @iYE Eb§|Fﬁ‘ﬁal ing to
the UE, awmcsfedwadhignalicomponed.catrRos@herd.a Ibbicaing iy irdeg icadghcarshipFi gure 2

and Fi gu{oea gpecific physical carrier. The set of carriers where a logical carrier index is assigned
is called the candidate carriers. The UE is also signaled, through unicast or broadcast
signaling from the eNB, the properties of the candidate carriers including carrier
frequency, bandwidth, control channels support, etc. DRX operation can be configured
for one or more carriers within the set of candidate carriers. UE reception of a carrier
within the set of candidate carriers can be enabled through explicit signaling (e.g., RRC
signaling or MAC CE) from the eNB, or implicitly through the DRX parameter
configuration. This is for example shown in Figure 19, where eNB 1910 sends a
message 1930 to UE 1920. Message 1930 provides information for carrier
configuration, including a carrier logical index. The carrier can then be configured at UE
1920 , as shown by arrow 1940.
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[0071] Reference is now nade to Figure 4. The DRX operation described in
Figure 2 and Figure 3 above can occur at different tinmes for the sanme UE,
on t he sawe20ro/drds6er ent non-desi gnated carriers. \Wien Prhe/ushBosssyaal s t he
UE to enable carrier reception for a non-designated carrier, the eNB can
indicate to the UE whether to maintain the drx-InactivityTimer for that
non-designated carrier. In one enbodinent, if the eNB indicates to the UE
to maintain the drx-lnactivityTinmer, the DRX operation described with
regard to Figure 2 above follows. O herwi se, DRX operation described with

ref erenc i €, - i nal i n
coul d beﬁoa I|rﬁse cﬁﬁpﬁ% dgnob%é? E?dvﬁr ?%tpﬁ?ﬁ%?%@% E%ierdagﬁ]ﬂlsgss ?
expl i ci tde‘lngﬁ@bpm arm%@atateﬁ \wtfhedwgreatet{ oaTe) Oreduimordg nghrd@sigratgdal i ng in
whi ch t werRém c@ﬁ%b%gé&ﬂewm IoRE ®f @feeje@@hbt\éatceﬂ.eré\lmla)éso@@tremd@sI gnat ed

carrier 205 i tiv rrow 210. In the nmessage

o ar r ourgeS phieals & g idot RAC Sowinc) Rdts Dt Mnemsrocimenahe

]lc,l]tl | i ZedeNSﬁ@hasﬁg@gWrm%f avd tﬁﬁ@ﬂ@dc@tuohmfbmht@att@dwevmfm tafesamgl e bit
ag. In er odl_nent t he si ude_a,val ue.for

it i nacRRG TR P e Gt e AbaR PR gscitianfSel ol Mt ihubbou o be

used i s possiefihas mpg@r‘i@pf @ammdiphyml nwssaigdendf cancrodesidr@ted ¢agrier to

non- desi gRaLigthieRbatEy. 1708 @%ﬁgﬂsome\m%ecgés%e.aﬁ&py&w\g%Qnbﬁgard to

Fi gure 2. e expirat e drx-lnactivit

non- desi @?ﬁéﬂ@éﬁ%‘éﬁm?r@“d%%@é@é”qr&aﬂ|b§§£ﬂr@|etdéb’éb? eYR usadieadrast

r ef er encer MuNBAstkigAdithg (EQOBradShsTol Rultitast R dRhbIHIFtEMURBlIUEY in3S 1S

si gnal ed to activate, as shown by reference nuneral 310. The signaling does
not pr ovfde a drx-1nactivi tyTimer or an indication that a
drx-InactivityTimer should be utilized. In this regard, the Active tine of
non- desi r t ssoci at ed
dosi gnat @(@2&1‘; ot Jdétg%i n?f%ﬁ FOPE "‘@ftﬁ@ﬁﬂ rﬁs% aes‘? ntah%aecia}ll'r:l)’et?s hndrl%s R

dr x- Ret r@@fmﬂ@bpmmmmersremmlnnwg that[oemparsbﬁphableoyat togslarceftthesi gnal i ng
to enabl gnHELERH bpme%@smaeaieéé.meearﬁ@f bt flarse eﬂwe@eurm{g% dedyas

illustrated b% arrow 320 and l'tcit_signaling to disab reception on

non- desi YRaCEHeAsFPGi@ed §9§9'?ﬂi9d Q‘F%'BF b%m@rwphr&jmaégeyﬁewh explisit ?Wﬁ/ 322.
[0076] A4sighdlinghte e BE oV étdntile, REOTH kenbBing sighalif@! oitbahdB@matae the start
of the On Duration on the designated carrier, the UE enables carrier
recepti of®8™°-a non- desi gnated carrier associ at ed with the designated
carrier assigned by the eNB. The UE continues to enable carrier reception

on_the nARadPehIRA RRICAL & odhibiiag am%gﬁ Gleli4Gioh bThelor REcArnaflat ed

desi gnat rrier, ;thr e eNB to
i nst ruct otMACIGE bbth@l Gsi‘h?otoeth@ fpéﬁaMém ﬂ@?wqm@twrﬁgl binhe &ltecarri er .

[0078] Shaee duAfg H@?Qtfv@%h%%’?%@%‘s%b@é@@%éné?@&Hérﬁeﬂ RenanArptidstrupet ween
t he desi gnat ed carrl er .and non-desi gnated carrier, each of the carriers

mai nt ai n$€iYSIRNT lfr‘i?rﬁ*@étr?%%’é'ﬁ‘i‘ S8 3PATFHEBPGENt ealtisr tBfough §°'F1N32Q processes.
The desi ggadliag. Sath c&itrol €ifRaIMY rhay ALY Sut isdbt Wheed i) RRD sﬁg:hamagx [ VI tyTi mer

for the ated carr at | ea one nsm s ntiners
for the BSCENSeEInEMAS B siflaingThe el haleereu R EPSReBie At oo

Wi th t hedekignagerhcastercaiong of thesV compomeyt c4rgemoivh&ef ¥ rsetetioed sboxew nmade t o
Figure 5. In Figure 5 designated carrier 200 with which the non-designated
carrier 505 is associated, is simlar to designated carrier 200 descri bed
above wi [094¢kPae exarapledf Fhegthég ipthatthg UR @uabtes oarmias reeapiierop gne of the

non- desi gnwfnedbskmbtdd@arr®Sor & a@aﬁrieﬁ'ﬁot'vhﬂﬁﬁﬂk%b?@f MYapitts, ifwhé o corresponds
with the tine illustrated b Iﬂj{erence ﬁeﬁjl' ';]e active time for
non- desi §ivaYed2 I&'Y PeFaBes° sgnadpg ity % l/\?‘rt?ﬁe ly|im g PUPE VM mer 132
expi res esngdnewncdrsieraratoer thad with [P NOMRNIESEGRET E@GystenT infrmafidn RNSH, pr oceeds

to DRX B%—'&I\?ﬂ??ﬁ%ggﬁ(ﬁ) WR :Tlgeﬁf%oaéé% ‘tlpl'kggépilabl?—?%esgaq”gﬂ% ptlgg1 t he

expi ration of eési ghated carrrer
non- de3|@ﬁatoediee@naieércaa%carsbeunrdtcécsumhtals Xtrhierltzsbeef gphineaesfter i er 200

proceed Fe‘%ereﬁ’lb'tl‘(@c&ﬁéé%on&ﬁ §99¥Y"froﬂ§ tr{ef‘é‘l\% BhaRy %’@hﬁéutlyﬁ%@ca%@@r@% I'n the
exanpl e of Figure 5, l'1Ci g fromth e B t'o the UE, as
signaling message. In a specific em odlm , xcould be 0
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provi ded by arrow 522, causes the UE to disable reception on the

non-desi gnated carrier 505 and proceed to DRX. However, in one enbodi nent
of Fi gur ewb,20toi@d79%6xt Active time cycle on designated c&CTitse012088628 SO
causes the non-designated carrier 505 associated with the designated
carrier 200 to proceed to Active tinme. [0083] As indicated above, the
Active tinme 136 may be extended based on a drxRetransm ssionTi ner running
on non-designhated carrier 505. [0084] 5. Inherent activation, inactivity
timer [0085] In a further enbodinent, simlar to the enbodi ment descri bed

above wi @3 g]gr %g atcﬁ)orﬁt'nﬂ%éﬁe UE ers I)\%tl\% fihé oﬂfthé rtl]c% g& @'ért@(} &é?ﬁ fIt i he

deS|gnat rrer es carrier recep I oOn ONn a non- eS|gnated
carrier Beisodiahilé qartier reprotignof giaxtain casier isehisabled, §iecldE I6gn 6198 eNB. I n sone

enmbodi Wembﬁlt&ﬁqﬁrth@PDC@%eﬁF t@c&ﬁeﬂ%béﬂd%@ oNWRetHEShE PPETH Gafdrshiitted
associated wt

desi carrrer e enabl e 0086 I n addition,
a drx- |n%{he\ﬁafﬂﬁ‘f%r qség‘?rébépél rr‘?éaurf?%ﬁ”‘% O%Bho%giféf%[{‘éar”@ P PB?. The
dr x- gnacémuodumﬁhmnhe Garf¢raetadionoen c"ehﬁn(bal‘rrer&rdls{aiﬂx&p'the(lmE@fan tiop -
non- desi r ena the. start on. of the
Resoct at e PREak TR et i i o BT W BrsePPd
whenever PRCREINs PBBEH tipd ok dhis carrieecrdnvadifferent barriabn- desi gnated carrier. A
drx- Retransm ssionTinmer is also nmaintained during Active tinme of the
non-desi gnated carrier. The drx-Retransm ssionTinmer for an HARQ process is

started B048hE theldF issiggicaterhio aprtie GarFiat lespRtipn<si aReHESsigatedgriteretief or a
previ ousyg cbmnﬁamsmtte:@nmwmeﬂmntcbﬁegwnam@n@Iﬂﬁlé Agh- b‘@é@d@é@@mér suthe

dr x- Retran i onTj r an s dIS ket is
el verr s BTG Uity haeaPh el BB Mal it ER B PEET o5 ons
has been(Rligaob&dundifg &éferdive Syonball ESRN@ETcRth gctionitiete mermas@mateﬂ uﬁumk ve time

when. ef {hgfel e dhORSHLVRLYTLURICAL) WE ol iR AOPILISAROTbImE, T

runni ng. tine e non-
the eNB €thinis, ﬁstep(amplet H@vwENttfhre&rghcesiO@auner@ terbip@atiBe%dardueteémlneecept| on

on the né’rﬁ‘a&ﬁéh&n%gdasc@{oo\)neﬂy artddPEFHo, bRy 8%@|d%%9ﬂ+mﬁ$m§tlgﬁ fd?’%%?rga?at ed

carrier may delay noving froman Active time t unti |
i nact i vi §1TgHIREPS agromRRY AW A4S 9151029, rPé'P’stor?é?\t)‘éat@J@rS'i”ieed on t he
non- desi gnated carrier(s) associated with the designated carrier. [0089]

Referrin ure 6 esignated carrier on desi gnat ed
car 1 or 9871 Elriecufen B8 2R Lhp i Sretter bt gn Ateie b Lo Baticecy hed
above. [ﬁ@ﬁﬂ]ans!knuttmlg-tdesplmkamemolora‘onnzﬁronﬁﬁﬂwe eNBicorraspbadingto thhe On Dur ati on

122 of t%&ﬁé&%‘r@éélghg‘?ﬁ Sﬁg\%{a & 3hEWAT rguggre ﬁ%féé SQJnL%ec%ioﬁg wn at

ref erence nuneral ‘TIne s sane ti 20 as the
associ at digakles b)gﬁ@heé@lg@ahnq ép SQ@@n by e@ow2036,cordiX ppriation ot {TFiaaster622 f or

the non- desiAnal\esr&RROSET Upsh ﬂh@%taﬁre?ﬁ'&ew“@ﬂbé.ﬁ@d@% t%\yrrP%rpmgket i's

recei ved on that” non-designated carrier as a/ arrow 6
carrier is also disabled, as shown by arrow 2060. In one embo iment, the uplink control

information corresponding to a non-designated carrier is only transmitted to the eNB
during the Active time of the non-designated carrier. In a further embodiment, the
control information contains control information for all or a subset of the N carriers, for
example as combined control information. This control information is only transmitted
during the Active time of any of the designated carrier(s) via the associated uplink carrier

such as a “single report for all”.

[0048] The above is demonstrated with regard to various embodiments below. These
embodiments are not meant to be limiting, and can be used alone, in conjunction with
other embodiments or various other alternatives that would be apparent to those skilled

in the art having regard to the present disclosure are also contemplated.
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[0092] At the expiration of the drx-lnactivityTimer 622, the non-designated

carrier 605 proceeds to a DRX period, as shown at reference nuneral 630.

[ 0093] Swweequemrtdsy, as shown at reference nuneral 640, PChaSha@0Asks3s gnat ed

carrier 605 proceeds to an Active tine in conjunction with the expiration

of the short DRX cycle 150 of the associ ated designated carrier 200. [0094]

An explicit nmessage 642 is received fromthe eNB, causing the

non- desi gnated carrier 605 to disable reception. However, in one

enbodi nefdin49h1 dinptieySiarit InGividdal dixiloactizity Tirher associ at ed desi gnated carri er

200 causes the non-designated carrier 605 to proceed to an Active tine.

[0095] A drx-Retransm ssionTimer 624 may also be utilized to extend the

Active tI0RB0bIn siAt erekedinanie hecariar &ecoplien op 809B]desianged CAfriEr g an On

Dur at i oneddyey dJrFﬁP tﬁ@ﬂctﬂ/@&ln@@ﬁtﬁé’ aSJclated §es{|é?'%9e7d cdn”erebyféNB Qgﬁalﬁgb%d' ment,

the eNB may Si Duration tiner fo non- ESquP@[tHT(‘ﬁj _(r;arrler tothe
S.

UE thr ouﬂﬂ’f QXTQ’HQF fPth‘ed}O” géﬁteSrcaHteﬁéSrStért%%tl thege
OnDur at i wadiviegTiries id n@staddd tvhene\ied atrieey IBIDSCR%EWM@B:SI\/Q@Eh IR 1$on- [ 0098]

Simlar to.th nhodi SCr feren 18 5 aboye, at
the. st ar PREECEE o oo oo irer it SeEhadrtpar il RE AR B e e e
enabl es ofdhe nen-degigegied oarrien %mnm@ngn@tsledTwrforan I-Ms%@gxmsbjﬁ t he eNB.
The UE aét%ﬂe(?é?tﬁ&%afh@?t tMﬁéﬁ%?&Bn@ﬁ{ss@nﬁl Be bk dBeted fbpggﬁa]vmusl

dr x- Retransm ssi onTi ner so nmal ntal ned during the Active lyIITE of the
non- desi Gafnaietrackelen thercemrgsRaNRNgrAN3RiIPsRGEeSHRTI ner for an HARQ process is
started at the earliest tine when a retransm ssion may be expected for a

previ ous nsnmitted packet _on the c ondi n ocess., The

. ot (o0 B iR S raniis a5 G ROSTP R SBPAE BHERGHopsR RSt i s
recei vedretcewe@c:bdr@ctlﬁ/ dor thd HARGARQC Es0wr ¢iss makiniune nurakie mf me transbessionks
retransnp‘dass&eerp]sr dbeen reached. [00100] The UE remains in Active tinme for
t he non-desi gna carrier when the OnDurationTimer is running and when the
associ ated designated carrier is in Active time or when a

dr x- Ret r Rag5] $isd Qﬂbmﬁfns |r$AEt%rHrﬁkgor§ fMle ﬁo‘ﬂf‘de@%ﬂaf?e%%a%@%@n%ﬁﬁéﬂtﬁé I'n

anot her enbodi nment remains in Active'tinme he non-desi gnhat ed
carrier GHER %9 "@%‘Fyiﬂm@frpﬁafﬁ?‘ Reéraﬁﬁfﬁﬁﬁ'ﬁ@-r'ﬂ}ervﬁféﬁ”'ag At any time during

dr x- Ret rmam.sétum%hrmé norﬁdéy@mtmearr@gmedém gainswh@tieUE! iidougssoci at ed
de5|gnated arrle in.Activ

1 g L ﬁ (}Sher nore, in one
embodi meR8"a Al Es PRSP d prPlp PH ‘?%Q@ﬂ FYH&Et i ng to disable
carrier receptl on on the non-designat ed carrier anytime during the Active

ti e of 8er|{3?%§88@& cﬂhﬁﬁg Hr%? {shciégag%%?\l/ﬁ&{ ﬁcgr{e' cﬂghé Qmﬁhgéfi(/ﬁyﬁmer

desi gnat
and the drx-RetransmissionTimers are running.

[0054] Reference is now made to Figure 2. In Figure 2, a designated carrier 200, with
which the non-designated carrier 205 is associated, is shown to have similar properties

to the carrier of Figure 1. In this regard, similar reference numerals are utilized.

[0055] Designated carrier 200 has an On Duration 122, which starts at a time shown as
reference numeral 120. The UE then receives its last PDCCH message corresponding
to a new data transmission on the designated carrier at a time shown by arrow 130, at
which point a drx-InactivityTimer 132 is restarted. Further, after the HARQ
retransmission timer for a downlink HARQ process expires, the drx-
RetransmissionTimer for the same downlink HARQ process 140 is started. This is the

timer during which the UE waits to see whether an HARQ retransmission is received.
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designated carrier 705 is associated, is simlar to the designated carrier
200 descri bed above. [00102] A non-designated carrier 705 follows the
activati omoabirortagsédcti ve tine of the associ ated desi gnaPeu/usarwiosss28 Thus,
as shown at reference nuneral 710, the non-designated carrier 705 proceeds
to an active node simlar to that shown by reference nuneral 120 for
associ at ed designated carrier 200. [00103]In the enbodi nent of Figure 7,
the OnDurationTimer 720 expires at a tine shown by reference nuneral 722.
At this [p856] As shevrUil Rigemebl, dise dedettiviyTimar 13%expons desligashednowr ri er 705.
[ 00104] RhPNTL:S - fesi d =) GRPWAST: tA shown
by 1 of cr ra | ThSjEYRREGert b A BARAIOR LA ARSI 12 At *
cycl e 15poipfhthe designatedsearriar 280 peasegaitostiDRArmeds: THEoAgivedeedirback i nto an

Active nphieh &k SEMMRIBY the PBICRIIE Bn HEWIsRInaktlQarridM2 shown by arrow 136. _
2010/ 147956PCT/ US2010/ 038628 [ 00105] Subsequently, an explicit signal is

received to disable the non-designated carrier 705. The explicit signal is
shown by[oasvpWwaEBart DS RONfdlesd, dnad eiyredsd derier 409 grocedids dhtieto

reception. .[.00106 rence i,s qgg tq ELure 8. An an alternatd

crbodi el A RRa DL Ce T HErTBEE chfle thRdkars: i Sh@Ref BIRRE

rel at i vetyeld isggniigarédtthen the designated carrier 200 proceeds back to an Active mode
110 after the expiration of the long DRX cycle 152.

[0058] At some point the eNB realizes that there is more data to be sent to the UE and
sends a signal to start a second (or subsequent) component carrier. A non-designated
carrier 205 is started as a result of a message shown at arrow 210 to enable carrier

reception on a component carrier.

[0059] In accordance with the first embodiment, a drx-InactivityTimer is associated with
the component carrier. The drx-InactivityTimer may have a preconfigured length or the

length of the drx-InactivityTimer may be signaled by the eNB.

[0060] On receipt of the signal (or the corresponding action time) shown by arrow 210,
the non-designated carrier 205 proceeds to an Active mode, i.e. the UE enables carrier
reception on the non-designated carrier 205. During the Active mode, the last new
PDSCH packet is received on the non-designated carrier, as shown by arrow 220. At
this point the drx-InactivityTimer 222 is restarted. Also started after the HARQ RTT time

is the drx-RetransmissionTimer 224.

[0061] In the example of Figure 2, an HARQ retransmission is received and the drx-
RetransmissionTimer 224 is stopped.

[0062] Upon the expiration of the drx-InactivityTimer 222 the non-designated carrier 205
has its reception disabled, as shown by reference numeral 230. At this point, the eNB
can signal through the associated designated carrier 200 to re-enable reception on the

non-designated carrier 205 at some future point.

[0063] 2. Explicit Signaling, No drx-InactivityTimer
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[00107] I n the enbodi nent of Figure 8, the non-designated carrier 705
proceeds into an Active tinme at a time 710. This corresponds with the
acti vati omoabiwtamsassoci at ed designated carrier 200 to &OTASRIWA3L6R%E as
shown by reference nuneral 120. [00108] However, as opposed to the

enbodi nent of Figure 7, the OnDurationTinmer 820 does not expire in the
enbodi nent of Figure 8 prior to the associ ated designated carrier 200
proceedi ng back into a DRX node at the end of Active tine 136. In this
case, th0BH kisabhesemieatipentocarder rebeptivorondesorgdedigthterheariiaris g0dbled a ti nme
shown by ref - I ' - of A ive
e 130 o AER B L The SEoERE] BERRM ot ) SMESTB8 s PRtk 1o
poi nt's ofr xpngivey T8Menis nesmaintringd fer 8 Heswespnatpg gawier. A{tbe ac)niue, the n

acco_rdangg e\f\ﬂablﬁsb_ﬁﬁieﬁf&e 'idﬁ%ﬁtﬁe@@ﬁ%b%sighg't@d%ﬂéfa&éi@{bﬁiw%em}é. frelece th_e UE
to di sab] gfcrogce tion on the non-desi ntgt‘é%d carrier o the Active

, 05, pri or
time 136Y e5dQ gaakig @%f”ﬁ'érs‘?cﬁﬂé?ﬂq PP'é’PS'SW%QBW”PFH@”%@%@@P%I y, if
t he ﬁCt i Wree bf tne dbai@]p@rredtcb&iea,asmss' @(slcbitdeﬁia]gm@rsed%@\wdrf'rceﬁ tr%OéNd Bxpi res prior
to the expiratio OnDur ati onTi r 820 of npn-desi,gnated.carrier 705,
i & ey e e 5o SRk gBtep febe BRdn, R Hop M RUAAR I SRRR I e
705. [ OOHARRretrghgmiasiomgrogasCrddursainfdepenideetly katdeen thexasbociaied desigmatasr
[00112] | t j i E wer for
t he non-%é@?'%én@t%gh82%%”%‘%”%@3@%’%%%&%%%F%ﬁ% ingﬁ]%ys(l\q/%gw or
ot her si gidrqliagsmissioadmmarifeieach of ﬁ%dwwmhé’gﬁfpéﬁfﬁ%ﬁ%nw fAB® and the

(EI)LX‘ !{ UaCérianc%imghtrmfe dq%ig{ﬁbbe@{jca?rﬁbr@htgluge@na% ﬁh_bﬂbti@e {[iﬁffe vbl@h thé gfx'f- of t h_e On
ration on, . assocl ate S| ghat e rrjer, e enabl es. carrier
ecopt | oOGHAT SR 1 i G PGt oL BerLEtPTF SR ARBS FRior G s
starts tioetHadasigabtedrchirmaeor fomeiny hen-dexighatad tavietsyassoeistedtwithithes time. WO
2010/ 1478&3@&%&&%9&949&1%9%8 In a further embodiment, the designated carrier can go

into DRX even if one or more of the drx-RetransmissionTimers of the non-designated

carriers associated with the designated carriers are still running.

[0065] Reference is now made to Figure 3. In Figure 3, designated carrier 200 with
which the non-designated carrier 305 is associated, is similar to designated carrier 200

of Figure 2.

[0066] Non-designated carrier 305 associated with the designated carrier 200 has only a
drx-RetransmissionTimer configured for each of its downlink HARQ processes.

[0067] As illustrated in Figure 3, explicit signaling is sent by the eNB to the UE to
indicate to the UE to activate the non-designated carrier 305. This is shown by arrow
310. The non-designated carrier then goes into Active time for a period that is
determined either by the Active time 136 of the associated designated carrier 200, or as

indicated above, may be determined by a drx-RetransmissionTimer.
[0068] Assuming that no drx-RetransmissionTimers are running, at 134, designated

carrier 200 moves into DRX. At the same time, the UE disables reception on the non-
designated carrier 305.
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[00113] The drx-InactivityTinmer is restarted whenever a new PDSCH packet is
received on the non-designated carrier. drx-Retransm ssionTiners are al so
mai nt ai neslodorimgsshe Active tinme of the non-desi gnat ed PCarus2@w/038hhe

dr x- Retransm ssi onTi mer for an HARQ process is started at the earliest tinme
when retransm ssion may be expected for a previously transmtted packet on
t he correspondi ng HARQ process. The drxRetransm ssionTi ner for an HARQ
process is disabled when a packet is received correctly for the HARQ
process [@069him arsedond ictineniieriodotherlél remrives sNBaign aliags fob dennanedasigraied

o) 1B tFsds e Beib (8 UR 1932bD Sna00ARS Aakegh ey | or vhen the

OnDurationlimer s runnin e as omate nate Frier is in
Active tdipgblecpy expicy eNBwﬂmmmqtve UErep shewn by ﬁrrﬁg 3R a

drx- Retransm ssionTimer is running. In another enbodi ment, the UE renains
in Active tlrre for the non- de5|r%n t;ed carrl er V\/nen t he OnDuratlonTl mer is
runni ng (o7 : € 2.9 # a dr xRetransm ssi onTi nmer
i'S running, regardl ess of whether the associ at ed desi gnat ed carrier |s in

: : 199
hon desi (JRE ERkprLs ”%%Lvhfh SV ru% t%ﬁsrau&* Kiifogh rCFighfs 2ng ¢ o
di sabl e et Figere 8 ebeyst ¢avvoasnr atrcbﬁetemt tniwifgmfaesdmeauli icarthe p@D& 6] Ref er ence
I'S now ”@ﬁ&rehpndﬂ @é&ﬁ&ma?ed éa{?gé:rgg\i\?r?engthe @Nﬂ%ﬂﬁi@tﬁ@@%@n‘a% AW th which

t he non-designated carri is associated, 1s siml ose as

descri bet¢capindor # 0o dg3igngtedcaragn the ¢hB ﬁ%M@@tegtﬁd*ﬁ%HEdmﬂtheéﬁo 905, an
OnDur at i mama’mfh&ﬁ?—m@wsjmﬁer&bwaﬂ Rsh-dsidrReeddRidro It Bee biRbo@menelfl as a

e e Mg i @ﬁ?%%%%&éﬂ@r Db EeDrX pidtafern e { e 010

of non- de&cgh@d @ith csyard erFigoke matyo»lmefolldws @itbervasd, @rRIS{ opgrattih?desatibel | n

addi tion i 1]

dr x- Inac\mﬂsn ?@éﬁ%&%éﬁ%@%ﬂ eOV\FS h%Pg%gg@ﬁ?%%g tﬁ gtﬂgh e%oéjljd %ed as
shown byrexerseds @rdhe Ha—ba&ﬂwitmﬁmvwlwemed u@Igs%lechmdn@mgtlmmmgs runni ng
until a ghBRyis@S shown by reference nuneral 930, the drx-InactivityTinmer
expires, at which point the non-designated carrier 905 proceeds to disable
reception. [00119] In other enbodi nents, a drx-Retransm ssionTi ner 924 may
extend t[p@72CFigue hisﬁ@NQQJQnal[n@Qd%]chT\k}@ nbrQesighated tariers &3 aclivatéeset and

t he non-desi gnat e carr?Pe gw%roceted to. an Actlve t| at a it‘ﬂe shown
by ref er BRCEYnURREFETIGUR CURF d%??&éﬁe&n‘ﬁ'ﬁ“ WSS c¥farE°P{Ve ort DRX
cycl e 15 th@mash@geas‘sammmaﬂ@dtrdaeml@algnaidt@ardretna@@ﬂtyﬂﬁ)mlshould bgignaling is
provi ded I |.cted by

B ow 048 2pdoSudtsipfifhRan 6 BORAE YeRAALa G7h o g Henad andfRr Tl e )
may be esmeewdi@gnist thﬂﬁﬁ”@ﬁﬂ@ ﬂnﬁamuﬂﬁt@\?ﬁlmfpr tedrminagtidistinfest Q4 ssi onTi ner
924 on nganéiﬁgItmaﬁee@#xqﬁédtwwnr%@ﬁsﬁoﬁm%é ded'is'pBidigle. Al ternatively, the
non- desi ghated carrier 905 may be forced to disable reception at the end of
Active time 136, regardl ess of whether drx-InactivityTimer 922 or

dr x- Ret r fp0g8) Bse;e;mr&i merm&aégé]aﬁarmp'zmeme hdHIde?gnated] @arfien208epro@deldeapat i ve
rn,er

he act 1 Uaceton o8 WiF odelF eus cATREERRIPLET HERV oy iz oo

the non-designated carrier 205 proceeds to disable reception as shown at reference

numeral 230.

[0074] Similarly, non-designated carrier 305 is signaled to activate, as shown by
reference numeral 310. The signaling does not provide a drx-InactivityTimer or an
indication that a drx-Inactivity Timer should be utilized. In this regard, the Active time of
non-designated carrier 305 follows the Active time 136 of the associated designated

carrier 200. An exception may occur if the drx-RetransmissionTimer is running.
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[ 00123] 8. drx-Fol | owDesi dnat edTi ner [00124] In a further enbodi nent, the
eNB may signal a "drx-Foll owbDesi gnatedTi ner" for the non-designated carrier
to the UBvOhlnougsRRC signaling or a MAC CE, or ot her nmeCha$2010/038628
communi cation. In addition, the drx-Retransm ssionTi mer nmay be signal ed.

[ 00125] The drx-Fol | owDesi gnat edTi ner val ue may be configured 'statically’
such as through RRC signaling or dynamcally through a MAC CE. During the
Active time on the designated carrier, the eNB may instruct the UE, through
si gnal i n[j)075b8ian'laby eexpbuitrsigrmaling egtabtenreoepticne nmum-adbsging tealt cadriar 3061 er

associ at ' r the
case of o Beprovdl SRR SR S8 o ofhick BOhaing 1FELAR chidtFen BR

si gnal i n@OW@eW%CQFH@ PSrmaveaise be @pMVidsd. a3 shaye W)Wﬂd/éﬁ%}nat ed carrier

i ncl udes the drx-Foll owDesi gnatedTi mer value. At the action tine, the UE
starts t{% fdrx F ||OWD§SVI nat edTi ner. [00126] drx-Retransm ssionTiners are
al so mai ctive tinme of the non-designated carrier. The
dr x- Retransm ssi onTi mer for an HARQ process is started at the earliest tine
when a r m.ssi,on he expect ed 8vi; ousl| Jansn ted packet
on-the cOPTELTTRATHET el BRsl T L e DO FAE Sl EN o ah hamo
process ¢arieh, $willednaiencarigaekentiononrensi-gesigrated ecti¢nastosiatet vithiARQ
process adeidddRumBhedby H%tél\"f’é's*f‘?\i@'e%%ﬁtﬂfe% 98RAIE BATRPLooiEn the

dr xFol | ovae I gnat edTi ne unnin remains in Active time on

t he non- %B"ieg’}%t%'%‘aﬁdlcé‘f”%ﬁ'éﬁngW@%‘E@Hmﬁtoéwempﬁjﬁfﬁﬂéjds'@a@tﬁﬂer isin
Active ttdrBeOlnldbeex cudéuénﬂ%rs?lfb%mvéélfr@ﬁ] the BRIB th $nstrBith8WE Wmdabldhe

dr x- FoIIovaeS|g a%te Ti ﬁr a exrgaérf and if the drx-Retransm ssion Tiner
has al soC¥YgiPERPLOP S ENGH-953¢ F¥T8Gr i er reception on the

non- desi gnat ed carrier regardless of the Active tinme of the associ ated

desi gnat i t

dr x- Fol | @w&gﬁé{nbg hedll.& IQ&QQrZ rad ??841 ;grgg(?éidc%u%@%%eﬁﬁéﬁtg boer p§1notrh f DRX cycl es
in durat dwgnaml carngramns th@a@n-dh@grmied oriei, ﬁecfoef thﬁ@arrﬁl@rﬁrdeigt@wdtsedﬂlrcar rier
will fol b&%ét%&m%%uoh'?ﬁné@%?%‘a@ﬁ Sﬂthﬁ,&R@’lﬁB@&sS@rThéﬂeéﬁatéﬁé’a%&' Long DRX

cycles or Short DRX cycles and then carrier reception on the non- deS|gnat ed
carrier Maingg Ad?”é%wpéd’he[‘é‘@ﬂ%]mﬁéﬁ@ﬂérﬁérefof heeRionage ceieerpar/easto. I n

Fi gure 1léhe bfftRe OB t@ﬂéﬁﬁﬂlsﬁaﬁ nm@rs faﬂfhevuetsignae«t@ue;arrteh@r fepangesi-gnat ed carrier
1005 is SSOCI a i nlar, age cri.bed above. [00129] Explicit
si gnal i n d[p?ad(}?roaééo‘f'ﬂg g\ggrﬂge fj%sfjgri e CRSHET RIS ed carrier 1005.

[ 00130] Non designated carrier 1005 has a drx-Fol | owDesi gnat edTi mer 1020

si gnal ed cl I or may
have a d oto(?ﬂ Refe %@Q 'éa'lé(g’?n ca? g?ba%)gvéﬁjg%gﬁ 5%9%% ér?g%rr# sngr\l'g ed carrier
1005 f ol VvbigB thenr@ra@@maéﬁde@rd@@énfa@wwm isegimpgydo dasipprfed harier 280 when t he

dr x- Fol | guderpéapdveAliineferdieCo iFigutes 26 4. Thus, at the time shown by
reference nuneral 1010 the non-designated carrier 1005 proceeds to an

Active node and at a time shown by reference nuneral 1022 the
non- desi PO80EWith asgdre to ASH BegratabeliTiéros03, Bl%}(tmﬂi@dmstmtem?rsaommerpti on is

di sabl ed, Thi i me shown . f 2 th th
expi rat POtV Bk S e R Bl B AR e e
carri er @€ignatgddICHIBS]S0Si startsarSimijlariy, Wthla&dgaoekmacta/ntyﬁmeoﬂ%Iamlteslaéx‘howol e 150
in the 95@5%\)?191 tﬁé HHH} %e%ﬁnat&d"@a ensesLg Fbtcsg(fsct?od%ﬁrasjs@]%n%oceec's back

to an Actilve er ence n
reference numeral 512

[0081] Subsequently, at the expiration of the short DRX cycle 150, both designated
carrier 200 and non-designated carrier 505 associated with the designated carrier 200

proceed to Active time, as shown at reference numeral 520.

[0082] In the example of Figure 5, explicit signaling from the eNB to the UE, as

provided by arrow 522, causes the UE to disable reception on the non-designated carrier
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[00133] At the expiration of the drx-Foll owDesi gnatedTi ner 1020, the
non-desi gnated carrier 1005 disables reception until further explicit

si gnal i ngvp=oregiaeséed. [ 00134] I n sone enbodi nents, thePCT/US2010/038628

dr x- Fol | owDesi gnat edTi mer 1020 may be used in conjunction with a
drx-InactivityTimer. [00135] The LTE Rel 8 specification, such as 3GPP TS
36. 321 may be supplenented to account for the enbodi nents descri bed above.
Exanpl es of such specification additions for the designated carrier nay be:
When a DbOS andtprecess] todRX.gHpwdvarnintdne eddmdgmeatt etiFigare bethe nekicAodigei ve Ti nme

I ncl udes | merpc or

dr x- F@trgﬁgg éégﬁgggﬁﬁﬁedC&%Eﬁggﬁé%b%égﬁéﬁﬁa eso%ég éﬁ%%%%%%ﬂias descri bed
in subcl%ﬁ?@éla§d1W'BbthﬁﬁeﬁlghﬁpﬁgarrmZO%tOSEﬁ@QﬁSﬂItPP?@“%WU@st sent on PUCCH of
any UL carrler aSS|gned to the UE |s pendlng (as described in subclause
5.4 u on PH CH for a endln

et ansnf0083ERs BRIcaley dovEalhe AER/ekne 5B Ty GoHeTTR0 paRSEOTR Bar i o whose
gr ant / DLRé&EISNAMSianTirREl [Ghhing ypn alopeiesighateti karriok 508si gnat ed carrier] can
occur and there is data in the correspondi ng HARQ buffer; or a PDCCH
indicating a new transm ssion addressed to the C-RNTI of the UE has not
been recii08ép5 dhhe SHY: g dimei on of a Random Access Response for

t he

[0085] In a further embodiment, similar to the embodiment described above with regard
to Figure 5, at the start of the On Duration of the designated carrier, the UE enables
carrier reception on a non-designated carrier associated with the designated carrier
assigned by the eNB. In some embodiments carrier reception on multiple non-

designated carriers associated with the designated carrier may be enabled.

[0086] In addition, a drx-InactivityTimer is maintained for the non-designated carrier.
The drx-InactivityTimer is started when the carrier reception of the non-designated
carrier is enabled at the start of the On Duration of the associated designated carrier.
The drx-InactivityTimer is restarted whenever a new PDSCH packet is received on the
non-designated carrier. A drx-RetransmissionTimer is also maintained during Active
time of the non-designated carrier. The drx-RetransmissionTimer for an HARQ process
is started at the earliest time when a retransmission may be expected for a previously
transmitted packet on the corresponding HARQ process. The drx-RetransmissionTimer
for an HARQ process is disabled when a packet is received correctly for the process or

the maximum number of retransmissions has been reached.

[0087] The non-designated carrier remains in Active time when either the drx-
InactivityTimer or the drx-RetransmissionTimer is running. At any time during the Active
time on the non-designated carrier, the eNB can instruct the UE through signaling to

disable carrier reception on the non-designated carrier.
[0088] In one embodiment, the designated carrier may delay moving from an Active time

to DRX until all the inactivity timers and DRX retransmission timers have expired on the

non-designated carrier(s) associated with the designated carrier.
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explicitely signal ed preanble (as described in subclause 5.1.4); or
drx-lnactivityTinmeri or drx-Retransm ssionTineri is running on at |east one
of the Diwoantidagz¢sgnat ed carriers associated with the desirgrsatieasssasri er;
or an uplink grant/DL ACK/ NAK on PHI CH for a pendi ng HARQ retransm ssi on on
a UL carrier, whose grant may appear on any of the DL non-designated
carriers associated with the designated carrier, can occur and there is
data in the correspondi ng HARQ buffer. Wen DRX is configured on the

desi gnat P888RReieaing to irég Wk 65 Hedigneted cwdemomlfnithwmeh thd rort-dhesigtated DRX Cycl e

I s used F clebDc) =
I(dr>ljSt ar?%g?r[séeot% 2053 ga)‘?dd IS(S%, Aé’ftg%?%@ C{WH&Q de é}ﬁ?ﬁggﬁéﬂ% DRX )Cycl e is
used and [ (SFN * 10) + subfranme nunber] m)dul o] (LongDRXQ/cI eDc) =

dr xSt art@bb@p}x%n de§.baatbd@amér aés %anaé@st theidn I@ur'ﬁ\‘mfg &t the Mer  expi res in

this subfrane an data.in correspon
process #e9cRiRd @@ékegf‘@rrl'ei 28@ g& f'Ca”g’taérgot’Vﬁé‘tH?fﬁreR@? P%\W%Fﬂ'g g*hen mer Dc
for the Aciveasposiditngt thdBEnpiaReR). as the hssodRd enigraitet ddidercanot r ol el enment

is received: stop onDurationTimerDc; stop drx-lnactivityTi merpc.
[0091] The drx-InactivityTimer 622 for the non-designated carrier is restarted when the

last new PDSCH packet is received on that non-designated carrier as shown by arrow
620.

[0092] At the expiration of the drx-InactivityTimer 622, the non-designated carrier 605

proceeds to a DRX period, as shown at reference numeral 630.

[0093] Subsequently, as shown at reference numeral 640, the non-designated carrier
605 proceeds to an Active time in conjunction with the expiration of the short DRX cycle
150 of the associated designated carrier 200.

[0094] An explicit message 642 is received from the eNB, causing the non-designated
carrier 605 to disable reception. However, in one embodiment, a subsequent On
Duration at the associated designated carrier 200 causes the non-designated carrier 605

to proceed to an Active time.

[0095] A drx-RetransmissionTimer 624 may also be utilized to extend the Active time of

non-designated carrier 605.

[0096] 6. Specifying an On Duration timer for non-designated carriers

[0097] In a further embodiment, the eNB may signal an On Duration timer for a non-
designated carrier to the UE through RRC signaling or MAC CE or other signaling

methods. The OnDurationTimer is in addition to the drx-RetransmissionTimers.

[0098] Similar to the embodiment described with reference to Figure 5 above, at the
start of the On Duration on the associated designated carrier, the UE enables carrier
reception on a non-designated carrier assigned by the eNB. The UE also starts the

OnDurationTimer at this time.
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I f drx-InactivityTinmerpc expires or a DRX Command MAC control elenent is
received in this subframe: if the short DRX cycle is configured: start or
restart owRShoyu®sel eTi merDc; use the Short DRX Cycl ep®CT/UsSk&e/0386a8e t he
Long DRX cycleDc. if drxShortCycleTinerpc expires in this subframe: use
the long DRX cycleDc. during the Active Tine, for a PDCCH subframe except
I f the subframe is required for uplink transm ssion for hal f-duplex FDD UE
operation and except if the subfrane is part of a configured nmeasurenent
gap: nonitor the PDCCH, if the PDCCH indicates a DL transmission or if a

DL assi gr;b%gﬁ];d&%etr%%isg%frirﬁi%% 5198 mfamtané&ﬁ’lﬁrfr@"fﬁé Actieithe bitfie HORQ RTT
Timer for t correspondi ng process; stop the .
dr x- Ret r g¢figriated] epimemdhgent-Betramnision BHpoiof ian gl ARKRDoseeT e started at the
earliest time when a retransmission may be expected for a previously transmitted packet
on the corresponding HARQ process. The drx-RetransmissionTimer for an HARQ
process is disabled when a packet is received correctly for this HARQ process or the

maximum number of retransmissions has been reached.

[00100] The UE remains in Active time for the non-designated carrier when the
OnDurationTimer is running and when the associated designated carrier is in Active time
or when a drx-RetransmissionTimer is running for the non-designated carrier. In another
embodiment, the UE remains in Active time for the non-designated carrier when the
OnDurationTimer is running or when a drx-RetransmissionTimer is running, regardless
of whether the associated designated carrier is in Active time or not. Furthermore, in one
embodiment, the eNB may instruct the UE through signaling to disable carrier reception

on the non-designated carrier anytime during the Active time of the non-designated

carrier.

[00101] Referring to Figure 7, designated carrier 200 with which the non-
designated carrier 705 is associated, is similar to the designated carrier 200 described
above.

[00102] A non-designated carrier 705 follows the activation of the Active time of

the associated designated carrier. Thus, as shown at reference numeral 710, the non-
designated carrier 705 proceeds to an active mode similar to that shown by reference

numeral 120 for associated designated carrier 200.

[00103] In the embodiment of Figure 7, the OnDurationTimer 720 expires at a
time shown by reference numeral 722. At this point, the UE disables reception on the

non-designated carrier 705.

[00104] Reception is enabled on non-designated carrier 705 at a time shown by
reference numeral 730 which corresponds with the end of the short DRX cycle 150 when
the associated designated carrier 200 proceeds back into an Active mode as shown by

reference numeral 110.
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if the PDCCH i ndicates a new transmssion (DL or UL): start or restart
drx-1nactivityTi merDc. when not in Active Tine, CQ/PM/R on PUCCH and
SRS shal Iwoavig79seport ed. Regardl ess of whet her the UEPCS/usemiosss2srg PDCCH
or not the UE receives and transmts HARQ feedback when such is expected.
NOTE: A UE may optionally choose to not send CQ/PM /R reports on PUCCH
and/ or SRS transm ssions for up to 4 subframes followi ng a PDCCH i ndi cating
a new transm ssion (UL or DL) received in the |last subframe of active tine.
The choi 08108k to SewstqCehtlyPbh ERlicit sjgoalis reneivied@CHisabld ttor n@REedigreatesdni ssi ons
is not a | errfo Iy
[00136] o e uR, crredioR AN RARSABARES AR 13, LR ety L pove,
f or each’®i tordirablg ie6ePtP8si gnated carriers, where Mis defined as above, the
carrier reception on that carrier can be enabled inplicitly at the start of
the On ra i.on of the designated carrier with which the non-designated
carrier 1885 0ci aRelgrenceds %ﬁﬂ‘ag’ Figugg 8.d5 anigierativg %’Bg%‘iﬁ‘?%lr{q y during the
Active tOﬁBqutloh'hmeaBB@ml Figac 8isegvaiceidr 6 aslatively, lobdipenitgh explicit eNB
signaling to the UE, i.e., node 2. These two nodes can be configured and
signaled (e.g. through RRC signaling) by the eNB to the UE for each of the
M non- deBi0d0dt ed clarthé embodimentroidfeg@re &luhé non-tibsigiaded oariei TS wnceadue
desi gnat fith &AREHRlimd &1 7wym.ewr&§pton5@@n#ﬁqet RGB! & trPhddolatdaeCept i on
on anot her non-desi ghat e onent carri { rier i) assocl ated
with thed%%qaéﬂler@é’lortpéﬂ/\ v B RS SBAYR BY r@‘ergﬁw nwmer(aé1 RRC signal i ng,
PDCCH, or MAC control elenent) sent on the desi gnated carrier or one of the
ot her nent carriers, wher ove. _[00137] The action
ot o ORABRC ST heRBhPYeT ors oRlesRe Ieihe GATtOHT b AU cﬁ?r. e can be
i mplici toﬁlu@nomﬁs\ebszmm adt eepire iadies umbgdutrieet ofiger®pidbrig trel gnal i ng from
the eNE) 0l B dklchbibod! A DR frddRelig pRbOMR & BeXTRES2GENe LS 0P 0N3!I N9

0 e

nessage may al So |cate aln
dr x- | nacAGtWBttma 1ﬁ§r iInthis care, At Uiz disables regeptioh Qmﬂel nBesignatadecdmiiaren i s

confi gur gk étoartlrﬁe 8RS 67 F&é}@h@éjn&ﬁé@ 8?12 cc?rne‘%pbr'iﬂlrtld @/Ith ﬁ%d‘&%@ActN@e

non- desi gnated carrier 1S using , . through explicit signaling
fromthe rBNB3§|8F'ihﬁd"sﬁ‘Pfeatﬁ‘E':fjW@”’-‘ttP%arﬁﬁr ?% assom ated designated carrier.
The drxFol | owDesi gnat edTi mer is started at the action t| rre Dur| ng the tine
when dr XE@,I wDeS| nat edTi.nmer | S fl|l_.nnl n t he rgc?ﬂ}et% rier is
subsequelttl V7 'enabl r&efﬂna}wn%ﬂg sprhgye a‘io"teﬁgo g e? e'gH'F ration of
t he associ ated designated carrier. [00138] Wen the carrier reception on
carrier enabl e :

associ at @811?93] fmjcf L&aér@?eogh?é Wiy §r]ideaé r&bé’&mfeﬁ'@ age\/é;:ﬂﬁ%bhsp ra(rﬂrénf@%r node 2
UE st art®&ay IFRECQJ -Unicdisahle (epeptiarn on thedor-degigoatedicayier @89 prierstodlesf i gur ed

and the M&iveSind$36 stah&dsdyiatdttdcaliRate dzﬁl.éitz@bréxhhﬁg dczsnw@ély ivthey Ti men
during Active tine on carrier i. her w se Irnitializes the

act i veFl agfiveding 13 & the agspciptedssigngifd %"‘qrr?@"@Iép'é?ssﬁ'oéﬁ%?‘ﬁsexpﬁ%'on of
onDur at i onburaEchTikr 8200 redn-dusigna®sdl dasricr06) Bisrraay Eyusthiee BNBo dlsablenode 2,
the UE starts the Timeri at the action time, if

dr xFol | olfoRRI% Gnoa{‘[tg‘aﬂoprgﬁs'%vpgﬁ?l '3[1? by the eNB. [00139] The specification

addition for a non-designated carrier may include: Wen a DRX cycle is

confi gur @19y 8 NOP. GeaANALPENBRfbRfimer ald'§ sRChbYRuThilRr ON carrier |

i ncl udes

[00112] In a further embodiment, the eNB can signal an OnDurationTimer for the
non-designated carrier to the UE through RRC signaling, a MAC CE or other signaling,
in addition to the drx-RetransmissionTimer and the drx-InactivityTimer. Similar to Figure
6 above, at the start of the On Duration on the associated designated carrier, the UE
enables carrier reception on a non-designated carrier assigned by the eNB. The UE

also starts the OnDurationTimer and the drx-InactivityTimer at this time.
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- drx-Retransm ssionTineri is running; or drx-InactivityTimeri is running;
or the activeFlagi is set to 1, and the associ ated designated carrier is in
Active tiwe;20mvi4msBur ati onTi neri is running and the asseciratSedodsssegnat ed
carrier is in Active time; or drx-Foll owDesignatedTinmeri is running and the
associ ated designated carrier is in Active tinme; or an uplink grant/DL

ACK/ NAK on PHICH for a pending HARQ retransm ssion on a UL carrier, whose
grant may appear on carrier i, can occur and there is data in the

cor r espofodi h3j I-lARQI'Ihmﬂrb(dnadﬁhmnTiWsirestaKbafd wierrezdr @anew RUBGH packeph &t ed

carrier rle’celtilgt?owgﬂesr}i@'nlé aie%af%ﬂrlgfu%if-ﬁgﬁéqsrﬁigsit?nmgg ﬂgls-g'n%ﬁtaﬁ)ég' res in

this subframe and the dz e So he correspondi ng HARQ
process NeHaribe A§Ut9cté&%9i}hey0&é|@s§e@ted cairigr-t Thendrxdredrapemisgios s ifanTi mer i

for the MH%R%PQ{B%%QS EAReH BE fPl%Qe%ﬂlest !lrJf'le@x/h§hgeﬁ?én'sﬁ‘\‘ﬂ;sfdncﬁf:h))E beedBidee- 9. RRC
signalin ontrol eI erre g tl s received indicati ng§ | sa$I ing the
nH

or
carrier %é@é’ﬁ‘?‘i'% YIRS he gpiresRonding RaR{) peace ha ¥Rty Ti meri i f
dr x- | naCRewartsyan;s’imfﬂlmEtSfof:@lﬁlHlA@iﬂ ﬂ@ceﬁilgﬁls@bl&lmﬁtehmckems rédeived
ggﬁj\r/ael}:: (go'};gcﬂef% ther HXR %rs%gdr thSt Og’ﬂ ! I)r(ngrl?l%rétgensw%% %\Iagrrr]ussmns has %een
dr xFol | owBebeQ;nat edT| rrerl i f drx-Foll owDesi gnatedTineri is configured, at
the action tine indicated in the signaling. The action tine to di sable t he
carrier reception on the conponent carrier i can be inplicit (e.g

subf ranel03f4ler refls VFEAgmehe it oetvedinmen g rglingmqnﬁtj?dfqamrmén&@) or

expl i ci t D¥purdbE BRI rinhiRG afd ﬂ%s‘sﬂ@at@@%@&@ﬁated ShirieN@ ik AetivACtrhe &r Ti Ne,
except if rJ;E)fe supf rane is E‘ﬁ'ﬁw red f ansm ssi.on al f - dupl ex

k t
Eh0 D olfe e A P e of R dnk B e ﬁ@?'ﬁ's&’”%”%éfh?”ﬁﬂ

measur enembodjmpnt, trenadbremaias in Adtive dioefor b non-debignatedanmientvheatre er i;
OnDurationTimer is running or the drx-Inactivity timer is running or a drx-
RetransmissionTimer is running, regardless of whether the associated designated carrier

is in Active time or not.

[00115] At any time during the Active time on the non-designated carrier, the eNB can
instruct the UE through signaling to disable carrier reception on the non-designated

carrier.

[00116] Reference is now made to Figure 9. In Figure 9, a designated carrier 200 with
which the non-designated carrier 905 is associated, is similar to those as described

above.

[00117] With regard to non-designated carrier 905, an OnDurationTimer 912 value is
signaled by the eNB to the UE, as well as a drx-InactivityTimer 922.

[00118] With regard to Figure 9, in a similar manner to that described above with
regard to Figure 7, the Active time 910 of non-designated carrier 905 may be the
OnDurationTimer 912 value. In addition, the Active time 910 may be extended based on
the drx-Inactivity Timer 922. When the last new PDSCH packet is received as shown by
arrow 920 the drx-InactivityTimer restarts and continues running until a time, as shown
by reference numeral 930, the drx-InactivityTimer expires, at which point the non-

designated carrier 905 proceeds to disable reception.
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if a DL transm ssion or if a DL assignnent has been configured for this
subfrane: start the HARQ RTT Tiner for the correspondi ng HARQ process;
stop the woxeRetregasm ssi onTi neri for the correspondi ngPEARQMOO8R3s. If a
new transm ssion is received: start or restart drx-IlnactivityTimeri. if
dr x- Fol | owDesi gnat edTi neri expires, set activeFlagi to O if activeFlagi is
initialized when not in Active Tine, CQ/PM/R on PUCCH and SRS shal |l not
be reported on carrier i. when not in Active Tineg,

onDur at i [@0Til9feln otbbraérhbdxtmets adoHixeRetfanisidsam Timoer 324 pnaneektejdibaé 4#@fiveshort And
Long DRX; Yy ngs On Both The Desi gnated And Non-Designated Carriers [00141]
I'n anot her odi nent, a full set of DRX paraneters nay be configured for
both the designated carrier(s) and the non-designated carrier(s).

Intelli QQOHZQCWEQ@HD&%t%hTHB? QQN% e8¢ %&H@hbﬁ-dbﬁgn:ﬂ@@ @é‘rtnbﬁboé gr efficient

use of t Short and Lon n esi nate

non- des@rﬁﬁ?‘%‘j& BéPﬁCHY%t"%F@MﬂQ%M@W”t SCIGFUICE NBRRIA! PEP eWhich aI Yo

conf i gur estrespotdls \@itrs@Btandlof VteQih@FtéﬂR‘E)s cydle ﬂS@foShtHéssDBé(tedyiéb@natfedl t has
recently rec e al | ocat i f new data, not
Haro et FTE RS Rl P o < 6 Bbe E s Sl B Rort O et &

r esour ce908, laedapicteddyrearovnteen recei ved, the UE switches to t he Long DRX

cycle after drxShortCycle Tinmer has expi red. The UE continues to use the
Long DRX cycle until another new data resource allocation is received on

t he PDqumFﬁO!tm@PP’f erakRAMARE- e Schrmtined 186 of Figure snaydier exdgnded ifttbe oper at e
Wi t h bot frxtiRgctiPaMimeroh dranax PRt ahYGlsedn Thie 928 ba nUEdé@igthee%aaht 9040 adapt

to burst afflcsenarl t hout the needf e t nal lin A
U rocer Gistlening, RARLAY. the hoStesiptrn chtoeots maype et Ela gt ™ bor s

desi gnat edeptivth aidire @lﬁjsmfgxmt/edmedperr&t;amgesmdf wvhether GixdnactiRTiogcd2sor | f t he
vol une O%é%traomgr%?ss%ﬁ§%g9r9§2 hagggﬁ dgent eNB woul d schedul e all of the data

for the onl carrier(s). This would cause the
desi gnat ed carrler(s) to continue to operate with the Short DRX cycl e,

while th 0'?921 ﬂ?é\‘tgfhél; Q%rﬁ&fv%'e‘?ﬁb%d\’?ﬁ’éHtOthéWcﬁWﬁm&@l6Mf@cYM 8&*11661%(}15' ng the

Long after drxShort Cycle Tiner has exEn red (since @% woul d not
be recei ‘v‘ﬁrH%f W%W%&%ﬁ%@@ﬂﬁﬁ'g@ 16 fdhr penesipted desighatadicafiar@08ct i vity
for the UE then increased, the non-designated carriers would again start

bei ng us t he gN ring the Duration and these non-desi gnat ed
carri ersﬁ%gty]d aut@n&%g%mgﬁ@%m—%%k to the Short DRX cycle node. The

boundaries of the Short DRX cycle and Long DRX cycle of a non-designated

carrier A['@ f’]h'lrgé‘ﬁ}ﬂ[htepeﬁ]t}&'ﬁﬁfeﬂ{ tﬁeh(SN@ﬁ%% @%EQ dj&%'oﬁ’&%&qgrfaﬁé{t‘nﬁér@s)

[00144] ensi o carrirer ad not been
used i n for the non-designated carrier to the UE through RRC signaling or a MAC CE, or other

methods of communication. In addition, the drx-RetransmissionTimer may be signaled.

[00125] The drx-FollowDesignatedTimer value may be configured ‘statically’ such as
through RRC signaling or dynamically through a MAC CE. During the Active time on the
designated carrier, the eNB may instruct the UE, through signaling, to enable carrier
reception on the non-designated carrier associated with the designated carrier at a
specific action time. For the case of dynamic configuration of the drx-
FollowDesignatedTimer, the signaling to enable the carrier reception of the non-
designated carrier includes the drx-FollowDesignatedTimer value. At the action time,

the UE starts the drx-FollowDesignatedTimer.

[00126] drx-RetransmissionTimers are also maintained during the Active time of the
non-designated carrier. The drx-RetransmissionTimer for an HARQ process is started at

the earliest time when a retransmission may be expected for a previously transmitted
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a certain period of time (e.g. a configured multiple of the Long DRX cycle
| ength) would be autonmatically (inplicitly) deactivated by the UE and woul d
need to bworetwemadsbed by the eNB before being used. [00P¢Fjusnoia/ossees her
enbodi nent, the inplicit activation of a carrier at the UE is possible. If
a resource assignnment for a currently-disabled carrier was received by the
UE on the associated PDCCH, then that carrier should be imediately
reactivated. As woul d be appreciated, the resource assignnent that caused

t he i npl padket acthievatresponcngl HARQtprdrespr dbe dseletrdnstmissipn Tiroenforeanm esour ce

assi gnMenhROloLAS ¢ BihbIES thBn glbf,:a%két%‘ re%f’(”e{ii chﬁeéHg & t&% HR‘?{CP%B%S&S&O'

[00146] Ref erence I's now na esl gnhat ed
carri er PeRMyPERENRY i setRasEVSsIngg héb@@én rqaghadi 7 eﬂ(ﬂ?ﬁ@%m gnated carrier

1105 is r:@raw[mérgﬂateummﬁmﬁﬁmbythw%@ym.hs m%.wg}n@ ohlR@nand a | ong DRX

cycle 1152. At the start of data ex ange non-d nat ed carrl er 1105 is
conf i gur &ePI93IG#H Farfiereviiandhe gesac eRed ATy, S & Give HEYEr L E8Niah Fi gure
11 non- désiRMainedisshrTimer is TOMming! Woes trdaecakgnm\mbgt@fatecmmaﬂ@ ekpired, he

active t] 0p1 rece designated carrier
1505 T or THEMerBF Fetspbe BePE b R 8o e OR TS B 2 Car 1 e
swi t chesreception arige Dézb(dcylgh@tet_l taRiearcgaldlesstaf Hieehictiva tlﬁlegwfrﬂee agsociated he
exanpl e 933@?13%5@&% long DRX cycle 1152 is twice as |long as short DRX

cycle 1150.7 However, this is not neant to be limting since the Long DRX
cycl e can be any mul t i ple of the Short DRX cycle. [00149] SIGNALING [00150]

Si gnal I NOoPEK Dﬁélﬁ@e%mé ehi¥34bddrisné 6Cr IR esigANRd TS ichiBel®MI ICsHyf | gur e
DRX par aBBB(ecrygle]; %F Sﬁor? DRX cycles in duration. This means that the Active time of the non-
designated carrier will follow that of the associated designated carrier for several Long
DRX cycles or Short DRX cycles and then carrier reception on the non-designated

carrier will be disabled.

[00128] Reference is now made to Figure 10. In Figure 10, the designated carrier 200
with which the non-designated carrier 1005 is associated, is similar to that described

above.
[00129] Explicit signaling 1008 provides the start for the non-designated carrier 1005.

[00130] Non-designated carrier 1005 has a drx-FollowDesignatedTimer 1020 signaled
to it. Such signaling may include a pre-configured value or may have a dynamic value

as indicated above.

[00131] The non-designated carrier 1005 follows the associated designated carrier 200
during the time when the drx-FollowDesignatedTimer 1020 is Active. Thus, at the time
shown by reference numeral 1010 the non-designated carrier 1005 proceeds to an
Active mode and at a time shown by reference numeral 1022 the non-designated carrier
1005 proceeds to a DRX mode or where reception is disabled. This time shown by
reference numeral 1022 corresponds with the expiration of the drx-InactivityTimer 132

on the associated designated carrier 200.
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designated carrier(s) and DRX paraneters for a set of M non-designated
carriers for a UE. For each of the M non-designated carriers, the set of
DRX par amnwOenny/idnsbudes dr xRet ransmi ssi onTi mer, may i nClPUQ@AIS2010/038628
drx-InactivityTimer, may include onDuration Tinmer and nay i nclude

dr x- Fol | owDesi gnat edTi ner. For each of the M non-designated carriers, the
eNB may configure the designated carrier associated with the non-desi gnated
carrier. For each of the M non-designated carriers, the eNB nay indicate
whet her [08432])ESshiGully datdimeabkpgratiam pi mortr@%)épyctle)rlsmm theakampleraf Eiguae 10he st art
of the %e%ha&e'sﬁﬂaféﬁ hﬂﬁ‘er%&é’ logb& &% Bﬁ%ﬁ\/ect‘ﬁ'ﬁe'a%rehog?/ﬁ S RDkFcL he
carrier receptio at carr er on Icit activation signaling is
recei vednymergl 1080. eNB. [ 00152] I n one errbodl ment, the val ues of
drx-lnactivityTinmer (if included), onDurationTinmer (if included),

drx- Retransm s nTinmer are th Cr.oss t he conponent carrjers. In
s casiB0THo RS QPR o1 e v BEHeT s Weh 8090 GG AL y  does
not needcdrfier T005Wikabldsaechptioh DAItiuNtidr wXpltirsignamis aédedved]i ner and
drxRetransm ssion Tiner fields for each of the conmponent carriers. The
values of the full set of DRX paranmeters can be included in the RRC

si gnal i n[§0f34] bnsonod emhedithesisg thatdrtFobowDasignatadirer 1020 nay bregseasfint he DRX
paramet e ~carriers, and the drx-lnactivityTinmer (if

i ncl uded§0$mgi;?l%€¢ g’?ﬁ gﬁ!r%gﬁv'?% i ncl uded) and drx- Retransnission Tinmer of
ot her M non-desi gnated conponent carriers are the sane as those of the

desi gnat pd18sy Wh@LTEﬂ&SBF&l%ﬂlBﬁ' dued a8/38PP NS BE®2% ndyebe supplemented
r thos desg%nat ed carriers \F%}er e the

dr xFol | onwDesi e e n

G XFol | ONEEeP g Bt ahe PRBPAT N AR QRGP F OB 183D R L ECaRIG: nent, ¢ he
val ues ohddittemsBiXhpdesigrdted sarkior mdy béer ent designated carriers are

di f f er ent . Whiee avZRRXiegclofs abnfigurad ot ithe deslgnaerd ddrfier] thel Actieal TimeinBluded i on
Timer (if thedimedeld)e; drx- Retransm ssion Tinmer of a non-desi gnated conponent
carrier are {heseatenbiweripbos@x-ofaciviteliasso ot @k-Ediratesisgioalimdrpcar maer. I n this
case, the RRC @ti?rgﬂéibfiﬂ?ﬂgofu&fmffm@&x: tehdesgaibed isembC@ﬂSWXWaerrfegers for each of
t he desi gnat ed rr| 2L S Vi i mer i 1Dur ati on
Timer (if incl 5 ghreSF?en[ r'l)lmrssﬁen ¥I Ter e\ Sls'ﬁ (t)hrqu%)cszﬁen "% he M
non- desi gnat ed corrponent carriers are t he sane as those of its associated
desi gnat ed caran @fink ¢ro)1 54 ACK/NKodreH ICH idy @dienaing HARQ esthaabriesorodn any
drx-1nactivit yUl eaerer@sdignen ¢d thel ©8)or adiDearreer wovseTrand/PL (NCK/NAKCIrLrRIgEN,

dr x- Ret r ansni sdwapPearean, theallddesionriel cavigbeangpaer @ddihateris ¢atd inithe| uded for t he
non- desi gnat edeaggsRonding HARR byffers &r ent for the di fferent conponent carriers.

In this case, ébﬁc@ﬁ%&b A A By d?esEéH Rﬂfnc%?étﬂ?ﬁa%%t ers for
t he desi gnat edyarddeREd s@dagssﬂnFe% §|Qénd8 s@é&@dﬁ@ fokfhe |- €.,

drxl nacti vi tyTéWteMs@nm&p bresiesl as@@@ﬁﬁ@f-lh@%c@ué@51@} brincl uded),

dr x- Retransm ssi onTi mer, and drx- Fol | owDesi gnatedTinmer (if included for the

non- desi gnat-eddrsAmeldy imeiopr @xRtratsmissien Nimer lsaynnéwiep Ghieptt opaeithepls
[00155] I n yet RAcieRen at%’rﬁﬁdﬂ?@ﬁ?c'at%‘ém\iﬁ? gresiongted garien praaRtuPikapaNtRer (i f

i ncl uded), on[ﬁ?’g{\‘ﬁﬁr‘m o E" %P n%ﬂf&%{e ?{methets&?n%tar“%ﬁ? 2%1;3'%{??8 r of
some of the cof i ciated
desi gnat ed carfi eerrscai éﬁpaqdﬁe va uctaasm%e grr P IVI }crrer (i f included),

onDur at i onWheA®IRX isfcohfigUred 6l )headusigiaied daaﬁerratnem&sgiamnorTegamrsu@ffrarﬁerm_ ot her
conponent car rif ge Shatt BREICyEIe IsaRtd e (BFANTODE + @lfibftakeinumde$inginad @HorttERX-1 er s.
In this case, ChepRROBIYmEfserge)inmelulodg®iaRKulyblesgtorof DRX paraneters for

the designat -edif t?1a|’L<I;rlwgeI5§X C?‘cler g%ls'lé\aeacriwd?(%}:NQfm + subﬁgrleg'g&r%k?err]smoJufoe(Lénggy?B((:

Cyclepc) = drxStartOffsetpc:
- start onDurationTimerpc.

- ifaHARQ RTT Timer expires in this subframe and the data in the soft buffer of the
corresponding HARQ process was not successfully decoded:

- start the drx-RetransmissionTimerpc for the corresponding HARQ process.

26



InactivityTinmer (if included), onDurationTinmer (if included) and

dr x- Retransm ssi onTi ner for sone of the M conponent carriers, and

dr x- Fol | omDesiogiraesedTi mer for sone of the M conponent cRCTIUSREI0NBRERE

dr x- Fol | owDesi gnat edTi nmer is configured. [00156]1n yet another enbodi nent,
the DRX paranmeters of all the non- designated carriers are configured to be
the sanme values. In this case, the RRC signaling includes a full set of DRX

par anmet ers for el si gn carrl reduced set of DRX
par anet er s, |. Bﬁé m%agm ‘iontfole%mgf't'?rec%\é%uded) onDurationTimer (if

i ncl uded), drx- Rﬂ&dmrﬁt/smm&gbrrer and dr x- Fol | owDesi gnat edTi nmer (if
i ncluded) for all the Mother conponent carriers. [00157] Table 1 bel ow
shows an exanpl eSteff drH@cHitelimeoencl uded in the correspondi ng RRC signaling

t hat support_t e I f,or mat
L, 2uPnor L 0l b ehogh S T A i, Lok, At

skilled in the art that other signaling fields and formats are al so

possi bl e havi ng ifeganat RRX tyse im@ﬁ@med'di scl osure are al so contenpl at ed.
Fields Definition Ngr[Tbr restarw Cr}ehgurr ed designated carrier (D) Nunber of
desi gnated carriers wh Let'B¥8are configured For (i=0; i<D; i++)
( Desi gnat ed cardse@tfe smemxc:ydem.

- else:
- use the Long DRX cyclepc.
- if drxShortCycle Timerpc expires in this subframe:
- use the long DRX cyclepc.

- during the Active Time, for a PDCCH-subframe except if the subframe is required for
uplink transmission for half-duplex FDD UE operation and except if the subframe is part
of a configured measurement gap:

- monitor the PDCCH;

- ifthe PDCCH indicates a DL transmission or if a DL assighment has been
configured for this subframe:

- start the HARQ RTT Timer for the corresponding HARQ process;
- stop the drx-Retransmission Timerpc for the corresponding HARQ process.
- if the PDCCH indicates a new transmission (DL or UL):
- start or restart drx-Inactivity Timerpc.
- when not in Active Time, CQI/PMI/RI on PUCCH and SRS shall not be reported.

Regardless of whether the UE is monitoring PDCCH or not the UE receives and
transmits HARQ feedback when such is expected.

NOTE: A UE may optionally choose to not send CQI/PMI/RI reports on PUCCH and/or
SRS transmissions for up to 4 subframes following a PDCCH indicating a new
transmission (UL or DL) received in the last subframe of active time. The choice
not to send CQI/PMI/RI reports on PUCCH and/or SRS transmissions is not
applicable for subframes where onDurationTimer is running.

[00136] For the non-designated carrier, building on the embodiments above, for
each of the M non-designated carriers, where M is defined as above, the carrier

reception on that carrier can be enabled implicitly at the start of the On Duration of the
designated carrier with which the non-designated carrier is associated, i.e. mode 1; or

can be enabled explicitly during the Active time of the associated designated carrier,
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Logi cal carri eri ndexfortheassi gned designated carrier onDurationTi merpc
onDur ationTi ner of the designated carrier drx-IlnactivityTi nmerpc

dr x- | nactwoi20fi4ness of t hedesi gnat ed carri er dr x- Ret r ansnP€SiUsS20i0MmBS6RE
dr x- Retransm ssi onTi mer of the designated carrier

through explicit eNB signaling to the UE, i.e., mode 2. These two modes can be
configured and signaled (e.g. through RRC signaling) by the eNB to the UE for each of
the M non-designated carriers. In mode 2, during the Active time on the designated
carrier, the eNB may instruct the UE to enable carrier reception on another non-
designated component carrier (e.g. carrier /) associated with the designated carrier,
through control signaling (e.g. RRC signaling, PDCCH, or MAC control element) sent on
the designated carrier or one of the other N component carriers, where N is defined

above.

[00137] The action time to enable the carrier reception on the component carrier
can be implicit (e.g. x subframes after receiving the corresponding signaling from the
eNB) or explicitly indicated in the signaling message. The signaling message may also
indicate to the UE whether to maintain the drx-Inactivity Timer; during Active time. If drx-
FollowDesignatedTimer; is configured for a non-designated carrier, the initial enabling of
the non-designated carrier is using mode 2, i.e. through explicit signaling from the eNB
during the Active time of the associated designated carrier. The drx-
FollowDesignatedTimer is started at the action time. During the time when drx-
FollowDesignatedTimer is running, the non-designated carrier is subsequently enabled

using mode 1, i.e. at the start of the On Duration of the associated designated carrier.

[00138] When the carrier reception on carrier i is enabled either at the start of the
On Duration of the associated designated carrier for mode 1 or at the action time for
mode 2, UE starts the drx-Inactivity Timer;if drx-Inactivity Timer; is configured and the UE
is instructed by the eNB to maintain the drx-Inactivity Timer; during Active time on carrier
i Otherwise, the UE initializes the activeFlag; and sets it to 1. For mode 1, the UE also
starts the onDurationTimer; if onDurationTimer;is configured by the eNB. For mode 2,
the UE starts the drx-FollowDesignatedTimer; at the action time, if drx-
FollowDesignatedTimer; is configured by the eNB.

[00139] The specification addition for a non-designated carrier may include:

When a DRX cycle is configured on a non-designated carrier /, the Active Time
on carrier i includes the time while:
- drx-RetransmissionTimer;is running; or

- drx-InactivityTimer; is running; or

- the activeFlag; is set to 1, and the associated designated carrier is in Active time;
or
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| ongDRX- Cycl eStart O fsetpc | ongDRX-Cycle and drxStart O fset of the

desi gnated carrier short DRX-Cycl eDc short DRX-Cycle of the designated
carrier (wpt2oomardsedr xShort Cycl eTi mer Dc dr xShor t Cycl eTipegnstalomsksss gnat ed
carrier (optional) }

- onDurationTimer; is running and the associated designated carrier is in Active
time; or

- drx-FollowDesignatedTimer; is running and the associated designated carrier is in
Active time; or

- an uplink grant/DL ACK/NAK on PHICH for a pending HARQ retransmission on a
UL carrier, whose grant may appear on carrier i, can occur and there is data in
the corresponding HARQ buffer

When DRX is configured on a non-designated carrier i/, the UE shall for each
subframe:

- ifaHARQ RTT Timer expires in this subframe and the data in the soft buffer of the
corresponding HARQ process was not successfully decoded:

- start the drx-RetransmissionTimer; for the corresponding HARQ process.

- if a signhaling from the eNB (e.g. RRC signaling or MAC control element) is
received indicating disabling the carrier reception on the component carrier /,

- stop drx-Inactivity Timer; if drx-Inactivity Timer; is configured, stop
onDurationTimer; if onDurationTimer; is configured, stop drx-
RetransmissionTimer;, set activeFlag; to O if activeFlag;is initialized, stop drx-
FollowDesignatedTimer; if drx-FollowDesignatedTimer;is configured, at the
action time indicated in the signaling. The action time to disable the carrier
reception on the component carrier i can be implicit (e.g. y subframes after
receiving the corresponding sighaling from the eNB) or explicitly indicated in the
signaling message.

- during the Active Time, except if the subframe is required for uplink transmission
for half-duplex FDD UE operation and except if the subframe is part of a
configured measurement gap:

- enable carrier reception on the component carrier /

- if a DL transmission or if a DL assignment has been configured for this
subframe:

- start the HARQ RTT Timer for the corresponding HARQ process;
- stop the drx-RetransmissionTimer;for the corresponding HARQ process.
- if a new transmission is received:
- start or restart drx-Inactivity Timer;.
- if drx-FollowDesignatedTimer; expires, set activeFlag; to O if activeFlag;is initialized

- when not in Active Time, CQI/PMI/RI on PUCCH and SRS shall not be reported on
carrier |.

- when not in Active Time, onDurationTimer; shall be disabled if it has not expired.

[00140] Short And Long DRX Cycles On Both The Designated And Non-

Designated Carriers
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Nunber of DRX- configured carriers (M non-desi gnated Nunber of non-designated
carriers where DRX paraneters are configured for (i=0; i<M i++) (

Assocat edwoesiograzgsed carrier Logi cal / physi cal carri eri naexafSeé1e/038628

desi gnat edcarrier w thwhichthisnon- designated carrier is associated

[00141] In another embodiment, a full set of DRX parameters may be configured for
both the designated carrier(s) and the non-designated carrier(s). Intelligent scheduling at
the eNB could enable the potential for efficient use of the Short and Long DRX cycles on

both the designated and non-designated carriers.

[00142] When the Short DRX cycle is also configured, a UE essentially operates
in the Short DRX cycle if it has recently received resource allocations for new data (only
new data, not HARQ retransmissions). After a certain period of time with no new data
resource allocations having been received, the UE switches to the Long DRX cycle after
drxShortCycle Timer has expired. The UE continues to use the Long DRX cycle until

another new data resource allocation is received on the PDCCH.

[00143] If each non-designated carrier was configured to operate with both the
Short and Long DRX cycles, then the UE would be able to adapt to bursty traffic
scenarios without the need for any explicit signalling. A UE receiving a large amount of
data would have all of its carriers (both designated and non-designated) operating with
the Short DRX cycles. If the volume of data decreased, an intelligent eNB would
schedule all of the data for the UE only on the designated carrier(s). This would cause
the designated carrier(s) to continue to operate with the Short DRX cycle, while the non-
designated carriers would automatically switch to using the Long DRX cycle after
drxShortCycle Timer has expired (since they would not be receiving any new data
resource allocations). If the traffic activity for the UE then increased, the non-designated
carriers would again start being used by the eNB during the On Duration and these non-
designated carriers would automatically switch back to the Short DRX cycle mode. The
boundaries of the Short DRX cycle and Long DRX cycle of a non-designated carrier may

align with those of the associated designated carrier(s).

[00144] A further extension of the above is that a carrier that had not been used in
a certain period of time (e.g. a configured multiple of the Long DRX cycle length) would
be automatically (implicitly) deactivated by the UE and would need to be re-enabled by
the eNB before being used.

[00145] In a further embodiment, the implicit activation of a carrier at the UE is

possible. If a resource assignment for a currently-disabled carrier was received by the

UE on the associated PDCCH, then that carrier should be immediately reactivated. As
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WO 2010/ 147956PCT/ US2010/ 038628 Inplicit/explicit start of Active tinme A
flag to indicate whether the start of the Active tinme on the non-designated
carrier iwoistoal4igaed to the On Duration of the associ aPel/usesioysssled
carrier (i.e. inplicit); or the start of the Active tinme on the

non-desi gnated carrier i is explicitly signalled by the eNB during the
Active tinme of the associated designated carrier. drx-lInactivityTineri
configured Afl agtoindi catewhetherdrx- InactivityTimer for carrier i is

conf i gurwduld Setappreclbted) thediscate asdigitmert that caosdd theireplicitSetivetion @otld
|10 cat endiilorblasky 104 PG HEEroe! declcfibnlhb YhhAT I Iok A8 b o4 ==

1) { drx-1 I mer | uel ncl
be able to be processed

[00146] Reference is now made to Figure 11. In Figure 11, an designated carrier
200 operates as described above.

[00147] A non-designated carrier 1105 is configured independently with a short
DRX cycle 1150 and a long DRX cycle 1152. At the start of data exchange, non-
designated carrier 1105 is configured to utilise the short DRX cycle. Thus, as illustrated
in Figure 11 non-designated carrier 1105 follows designated carrier 200 for the active
time.

[00148] If no data is received on the non-designated carrier 1105 for the short
DRX cycle 1150 duration, the non-designated carrier switches to a long DRX cycle 1152
as illustrated in Figure 11. In the example of Figure 11, long DRX cycle 1152 is twice
as long as short DRX cycle 1150. However, this is not meant to be limiting since the
Long DRX cycle can be any multiple of the Short DRX cycle.

[00149] SIGNALING

[00150] Signaling DRX parameters

[00151] As described above, the eNB may configure DRX parameters for the
designated carrier(s) and DRX parameters for a set of M non-designated carriers for a
UE. For each of the M non-designated carriers, the set of DRX parameters includes drx-
RetransmissionTimer, may include drx-Inactivity Timer, may include onDurationTimer
and may include drx-FollowDesignated Timer. For each of the M non-designated carriers,
the eNB may configure the designated carrier associated with the non-designated
carrier. For each of the M non-designated carriers, the eNB may indicate whether the UE
should enable carrier reception on that carrier at the start of the On Duration of the
associated designated carrier, or enable the carrier reception on that carrier only if

explicit activation signaling is received from the eNB.

[00152] In one embodiment, the values of drx-Inactivity Timer (if included),

onDurationTimer (if included), drx-Retransmission Timer are the same across all the
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A flag to indicate whether the value of drxlnactivityTiner for carrier i is
included. Set to 1 to indicate the value is included. Set to O to indicate
t he val uewpD=oma479sacl uded and it is the sane as that of pCinaSasiomsicas ed
designated carrier. If (drx-lnactivityTinmeri valueincluded == 1) {
drx-InactivityTimeri Value of drx-lnactivityTinmeri } }

component carriers. In this case, the RRC signaling used to configure the DRX
functionality does not need to include the drx-Inactivity Timer, onDurationTimer and drx-
RetransmissionTimer fields for each of the component carriers. The values of the full set
of DRX parameters can be included in the RRC signaling for one of the designated
carriers, while the values of the DRX parameters of other designated carriers, and the
drx-Inactivity Timer (if included), onDurationTimer (if included) and drx-
RetransmissionTimer of other M non-designated component carriers are the same as
those of the designated carrier. The RRC signaling also includes the drx-
FollowDesignatedTimer for those non-designated carriers where the drx-

FollowDesignatedTimer is configured.

[00153] In another embodiment, the values of the DRX parameters for different
designated carriers are different. The values of drx-Inactivity Timer (if included),
onDurationTimer (if included), drx-RetransmissionTimer of a non-designated component
carrier are the same as those of the associated designated carrier. In this case, the RRC
signaling includes the full set of DRX parameters for each of the designated carriers.
The drx-Inactivity Timer (if included), onDurationTimer (if included) and drx-
RetransmissionTimer values for each of the M non-designated component carriers are

the same as those of its associated designated carrier.

[00154] In another embodiment, the values of drx-Inactivity Timer (if included),
onDurationTimer (if included), drx-RetransmissionTimer, and drx-
FollowDesignatedTimer (if included for the non-designated carrier) are different for the
different component carriers. In this case, the RRC signaling includes a full set of DRX
parameters for the designated carrier(s), and a reduced set of DRX parameters, i.e., drx-
InactivityTimer (if included), onDurationTimer (if included), drx-RetransmissionTimer,
and drx-FollowDesignatedTimer (if included for the non-designated carrier) for each of

the M other component carriers.

[00155] In yet another embodiment, the values of drx-Inactivity Timer (if included),
onDurationTimer (if included) and drx-RetransmissionTimer of some of the component
carriers are the same as those of their associated designated carriers while the values of
drx-Inactivity Timer (if included), onDurationTimer (if included) and drx-
RetransmissionTimer of some other component carriers are different than those of their
designated carriers. In this case, the RRC signaling includes a full set of DRX

parameters for the designated carriers, a reduced set of DRX parameters, i.e., drx-
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drx- Retransm ssionTinmeri value included A flag to indicate whether the
val ue of drxRetransm ssionTiner for carrier i is included. Set to 1 to
i ndi cat e wbeowal4t9s6i s i ncl uded. Set to O to indicate theCraiSaeoiosser®t
included since it is the sane as that of the associ ated designated carrier.
I f (drx-Retransm ssionTineri value included == 1) {
dr x- Retransm ssionTineri  Val ue of drx-Retransm ssionTineri }
onDurationTi neri confi gured
Inactivity Timer (if included), onDurationTimer (if included) and drx-RetransmissionTimer

for some of the M component carriers, and drx-FollowDesignated Timer for some of the

M component carriers where drx-FollowDesignated Timer is configured.

[00156] In yet another embodiment, the DRX parameters of all the non-
designated carriers are configured to be the same values. In this case, the RRC
signaling includes a full set of DRX parameters for the designated carrier(s) and a
reduced set of DRX parameters, i.e., drx-InactivityTimer (if included), onDurationTimer
(if included), drx-RetransmissionTimer, and drx-FollowDesignatedTimer (if included) for

all the M other component carriers.

[00157] Table 1 below shows an example of the fields included in the
corresponding RRC signaling that support the different embodiments. The signaling
fields and format shown are not meant to be limiting. It should be appreciated by those
skilled in the art that other signaling fields and formats are also possible having regard to

the present disclosure are also contemplated.

Fields Definition
Number of DRX-configured designated carrier (D) | Number of designated carriers where DRX
parameters are configured

For (i=0; i<D; i++) {

Designated carrier index Logical carrier index for the assigned
designated carrier
onDurationTimerpc onDurationTimer of the designated carrier
drx-InactivityTimerpg drx-InactivityTimer of the designated
carrier
drx-RetransmissionTimerpc drx-RetransmissionTimer of the designated
carrier
longDRX-CycleStartOffsetpc longDRX-Cycle and drxStartOffset of the
designated carrier
shortDRX-Cyclepc shortDRX-Cycle of the designated carrier
(optional)
drxShortCycleTimerpg drxShortCycleTimer of the designated
carrier (optional)
}
Number of DRX-configured non-designated | Number of non-desighated carriers where
carriers (M) DRX parameters are configured
for (i=0; i<M; i++) {
Assocated designated carrier Logical/physical carrier index of the

designated carrier with which this non-
designated carrier is associated

33



A flag to indicate whether onDurationTimer for carrier i is configured. Set
to 1 toindicate that it is configured. Set to O to indicate that it is not
conf i gur edO 2bfo/igsbur ati onTi meri configured == 1) ( oDk 10/03§6R% T |
value included A flag to indicate whether the value of onDurationTinmer for
carrier i is included. Set to 1 to indicate the value is included. Set to O
to indicate the value is not included since it is the sane as that of the

associ afed—desigrated—ecarr+er—H{enburgtionrpri—valge—neloded—=—- 1) {
onDur at Oﬁn?ﬁwglfa?phmfs\fart of Active time A f[ag to indicate wH‘ether.the Start o’ffh(.a

Active time on the non-designated carrier J,
is aligned to the On Duration of the
associated designated carrier (i.e. implicit);
or the start of the Active time on the non-
designated carrier i is explicitly signalled by
the eNB during the Active time of the
associated designated carrier.
drx-InactivityTimer;_configured A flag to indicate whether drx-
InactivityTimer for carrier i is configured.
Set to 1 to indicate that it is configured. Set
to 0 to indicate that it is not configured.

If (drx-InactivityTimer; configured == 1) {
drx-InactivityTimer;_value_included A flag to indicate whether the value of drx-
InactivityTimer for carrier i is included. Set
to 1 to indicate the value is included. Set to
0 to indicate the value is not included and it
is the same as that of the associated
designated carrier.
If (drx-InactivityTimer; value included == 1) {
drx-InactivityTimer; Value of drx-InactivityTimer;
}
}
drx-RetransmissionTimer;_value_included A flag to indicate whether the value of drx-

RetransmissionTimer for carrier i is
included. Set to 1 to indicate the value is
included. Set to 0 to indicate the value is
not included since it is the same as that of
the associated designhated carrier.

If (drx-RetransmissionTimer; value included ==

H{
drx-RetransmissionTimer; Value of drx-RetransmissionTimer;
}
onDurationTimer; configured A flag to indicate whether onDurationTimer
for carrier i is configured. Set to 1 to
indicate that it is configured. Set to 0 to
indicate that it is not configured.
If (onDurationTimer; configured == 1) {
onDurationTimer;_value_included A flag to indicate whether the value of
onDurationTimer for carrier i is included.
Set to 1 to indicate the value is included.
Set to 0 to indicate the value is not
included since it is the same as that of the
associated designated carrier.
If (onDurationTimer; value included == 1) {
onDurationTimer; Value of onDurationTimer;
}
}
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Val ue of onDurationTinmeri } } WO 2010/ 147956PCT/ US2010/ 038628
dr x- Fol | owDesi gnat edTi mer ; configured Afl agtoi ndi cat ewhet her dr x-

Fol | owDeswOnratoedTisaer f orcarrierii s PCT/US2010/038628
drx-FollowDesighatedTimer ; configured A flag to indicate whether drx-
FollowDesignatedTimer for carrier i is
configured. Set to 1 to indicate that it is
configured. Set to 0 to indicate that it is not
configured.
If (drx-FollowDesignatedTimer; configured == 1)
{
drx-FollowDesignatedTimer ; Value of drx-FollowDesighatedTimer ;
}
}

Table1 An example of DRX parameters included in the RRC signalling

[00158] Signaling from the eNB to the UE to enable/disable carrier reception

[00159] The eNB can instruct the UE to enable or disable carrier reception on a
component carrier, through RRC signaling or MAC CE or even via certain Downlink
Control Information (DCI) formats on PDCCH (i.e., Layer 1 signaling). The RRC
signaling or MAC CE or PDDCH can be sent on a designated carrier only or on any of
the N component carriers, where N is defined above. In the signaling message sent in
RRC signaling, MAC CE or PDCCH to enable carrier reception on a component carrier,
a field may be included to indicate whether the component carrier is a designated carrier

or a non-designated carrier.

[00160] Reference is now made to Figure 12. Figure 12 shows an example of
the ‘carrier reception enable/disable command MAC control element’ 1200 sent by the
eNB to the UE to enable/disable the carrier reception on a carrier, with explicit action
time. The new MAC control element 1200 can use one of the reserved DL LCID (logical
channel ID) values for DL-SCH (downlink shared channel) shown in Table 6.2.1-1 of
3GPP TS 36.321. ‘DS’ 1205 is a one-bit field to indicate if the carrier is a designated or a
non-designated carrier. ‘E/D’ 1210 is a one-bit field to indicate if the command is to
enable or disable the carrier reception. ‘Carrier Index’ 1220 is the physical or logical
carrier index of the carrier on which the carrier reception should be enabled/disabled. If
the ‘E/D’ 1210 is set to disable carrier reception, the value of ‘DS’ 1205 can be set to a
pre-defined value and is ignored by the UE. Another embodiment is that only the carrier
over which the “carrier reception enable/disable command MAC control element” 1200 is
sent will be impacted by this command. For example, if a MAC CE disabling the carrier
reception is received on carrier #3, then carrier #3 will disable carrier reception. The

action time for when the carrier reception on the carrier should be enabled/disabled is
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configured. Set to 1 to indicate that it is configured. Set to O to
indicate that it is not configured. { If (drx-FollowDesignatedTiner; config
ured == WO 20tv796! | owDesi g nat edTi ner ; Val ue of PCT/US2010/038628

dr x- Fol | owDesi gnat edTi ner ; }

defined by the next radio frame with the 4 least significant bits (LSB) of system frame
number (SFN) equal to ‘Action time (LSB of SFN)’ 1230, and the subframe within this

radio frame with the subframe number equals to ‘Action time (subframe offset) 1240.

[00161] Another alternative for the action time is to define a relative time offset.
Those skilled in the art will appreciate that in some cases there may be some difficulty
determining a fixed reference timing for the relative time offset since the MAC CE
transmission may involve HARQ retransmissions. One possible way to establish the
fixed reference time is that when the HARQ ACK is received on the UL, the eNB can
derive that the UE receives the corresponding MAC CE 4ms earlier, since the HARQ
feedback transmission is, in one embodiment, 4ms after the corresponding transport

block reception.

[00162] The 4 LSB of SFN allows up to 16 radio frames or 160ms of HARQ
retransmission attempts for the MAC CE to be successfully received at the UE and
acknowledged back to the eNB. A MAC ACK CE (called ‘carrier reception enable/disable
ACK MAC control element’) is defined in the uplink (UL) for the UE to acknowledge
reception of the ‘carrier reception enable/disable command MAC control element’. The
explicit acknowledgement protocol allows the eNB to confirm that the UE has
successfully received the ‘carrier reception enable/disable command MAC control

element’ 1200 before sending PDSCH data to the UE on the assigned carrier.

[00163] In general, control signaling is only acknowledged at the RRC level.
However, this particular MAC control signaling has a potentially long-term consequence
and is therefore of sufficient importance to have some form of acknowledgement. RRC
signaling is possible, but in some embodiments may be too slow for the desired purpose
or may incur too much overhead as compared to the MAC level signaling, proposed

herein.

[00164] A further alternative solution to acknowledge reception of the ‘carrier
reception enable/disable command MAC control element’ 1200 is to use the HARQ
feedback. When the transport block containing the MAC CE is transmitted to the UE, the
eNB will monitor the corresponding UL HARQ feedback. When the corresponding HARQ
ACK is received in the UL, the eNB considers that the ‘carrier reception enable/disable
command MAC control element’ 1200 has been successfully received by the UE.
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Tabl el An exanpl e of DRX paraneters included in the RRC signalling
[00158] Signaling fromthe eNB to the UE to enabl e/di sable carrier
recepti orwo[200113%5¢he eNB can instruct the UE to enabl epom/useeliaobss2garri er
reception on a conponent carrier, through RRC signaling or MAC CE or even
via certain Downlink Control Information (DCl) formats on PDCCH (i.e.,
Layer 1 signaling). The RRC signaling or MAC CE or PDDCH can be sent on a
designated carrier only or on any of the N conponent carriers, where Nis
defined above. In the signaling nessage sent in RRC signaling, MAC CE or
PDCCH to enabl e carrier reception on a conponent carrier, a field may be
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defi ned %éhmg g&%égﬂr?%gfg%frgne vvrth the 4 | east significant bits (LSB) of
systemfrarre nunber (SFN) equal to 'Action time (LSB of SFN)' 1230, and the

subf ramejgohni n t hA§ will be appreciated, in one embodiment having a designated carrier
and four non-designated carriers, the five carriers may be aggregated with one UE. One
carrier is the designated carrier which is currently in Active time, leaving the four non-
designated carriers for binary flags 1410, 1412, 1414, and 1416. Further, in one
embodiment, the Carrier Indices for any non-allocated carriers would simply be treated

as reserved or padding bits.

[00168] For example, a value for binary flag 1410 of 0 would indicate that the
corresponding non-designated carrier shall be disabled, while a value of 1 would
indicate that the corresponding non-designated carrier shall be enabled. Similarly,
binary flags 1412, 1414 and 1416 could be set. Any carriers that were to continue in
their present state would simply have their corresponding binary flags set to the same
value as before. For instance, if carriers 1 and 2, were currently enabled and carriers 3
and 4 were currently disabled, a binary value of 00001010 for the first byte 1420 of the
MAC control element would instruct the UE to (a) keep carrier 1 enabled, (b) disable
carrier 2, (c) enable carrier 3, and (d) keep carrier 4 disabled. The action time fields are

signaled in the same manner as described above.
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36. 321. reception by the UE of the carrier enable/disable MAC CE 1600 shown in Figure 16.

Thus downlink carrier flags 1710, 1712, 1714 and 1716 correspond with downlink carrier

flags 1610, 1612, 1614 and 1616 and uplink carrier flags 1720, 1722, 1724 and 1726

correspond with uplink carrier flags 1620, 1622, 1624 and 1626.

[00173] As for the set of MAC CEs proposed in Figures 14 and 15, the contents of the
acknowledgement control element in Figure 17 would mirror the first payload byte of the

enable/disable control element in Figure 16.

[00174] As will be appreciated, the above can be implemented on any UE. One
exemplary UE is described below with reference to Figure 18. This is not meant to be

limiting, but is provided for illustrative purposes.

[00175] Figure 18 is a block diagram illustrating a UE capable of being used with

embodiments of the apparatus and method of the present application. Mobile device
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t wer ave

carriers st at s

t heir co@?té%%ﬁamﬁgtsﬂlsﬂﬁﬁydf'ﬁ&@doc’s?épsq”@t‘?rﬁé'—@@rf’@wa@@ea BOCEBEY M e.  For

l nStanCemoUmﬁle%@éH b@é%ugﬁa%ﬁprd&@é@r%ispﬁmdw ANginlbetppadneRithésy s 3 and 4

were curren Iots?cgfe vaIUff'i | (g%owomr theflrst byte 1420
of the M‘n@ elefP 'PH the prrigtlag e PAPMKRER War ri er 1

enabl ed, SL(Hs)/stdmsﬁhhewm:ae demnd%nt L(pro)q tee athauaeatioremet@prkamavh{cth)thé deyicear r i er

4 di sabl tinme fields are signaled in the sanme nmanner as
descri be CFnt %‘ﬁ\)egd tgcqtﬂﬁ%g%lol 147956PCT/ US2010/ 038628 [ 00169] Fi gure 15 cont ai ns

t he correspondl ng exanple format of an acknow edgenent MAC CE 1500 t hat
woul d acfppeyredge KemRpt é%s?yeqtuﬂ@mlejﬁts%lll él@@vgl%rde'p@ﬁdlﬁ@ﬂ%r?{h@'tm MAC

control elenent shown_in Figure 14. The val ues of |na%ﬁ | ags® 1510, 1512,
1514 andnetwees 1818, pe&pBt ﬁ‘@ytr%ﬂ%ﬂela,Sl@iﬂ'betld\?,”t'@mo%’%( W) card it AsleEame as

the cor (rjmm Fale B thy ITEE Wr ﬁrsxg nealvugls T}hﬁﬂl’l\/l idtéfZse 113441143 namau%mlamce?u ously
received in 'carri re abl e/ di sa C co el ement '
900, of arsiel M Whlch GiSIBPGant Ba ARG aoh BT RECRAREE kP Ia s BEVEAGY o 14
and 15 i sartthahe RiMicepl may hold ikey sorfggaraiien 4861 dnardloershfgrneatmb| 1883 ancll or

di sabl ed, [YA@: Efﬂ&tl- ed for sending nmultiple MAC
control %éﬁéﬁ@gﬁ“ her e %té;e)wgsen 'b%otémgd%?tl onal signaling overhead) in

order to achieve the sane goal. [00171] If the ability to enable and

di sabl e toph7ayk CarWh‘éﬁ %@%@%W&k Vedl{ﬁzraﬂbl$8r sawhficthrotdttirddKavelbdhscussed

above coul d be exten ed as shown control e|lement 1600 in Figure 16
to handl €RieEd: YRd SRR Mansend And &%'V&dwmmwﬂtcaé'% BI98RIS ORGP HEMVALHI i nk

carri er s18iBheaingstiaitdd iaFidire/18i, fetaoek 1810l cinfoohsistsfim@iBne betensgril d functi on

in the sane _nman ner
communica

ng Vit the UE. These antennas are in turn connected to an eNB 1870.
[00179] Signals received by antenna 1816 through communication network 1819
are input to receiver 1812, which may perform such common receiver functions as signal
amplification, frequency down conversion, filtering, channel selection and the like, and in
the example system shown in Figure 18, analog to digital (A/D) conversion. A/D
conversion of a received signal allows more complex communication functions such as
demodulation and decoding to be performed in the DSP 1820. In a similar manner,
signals to be transmitted are processed, including modulation and encoding for example,
by DSP 1820 and input to transmitter 1814 for digital to analog conversion, frequency up

conversion, filtering, amplification and transmission over the communication network
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previously discussed. In particular downlink carrier flags 1610, 1612, 1614
and 1616 control four downlink carriers and uplink carrier flags 1620,

1622, le2oant/46®»6 control activation/ deactivation of PowrUSaioiosd628
carriers. [00172] Figure 17 shows the corresponding MAC CE 1700 format for
acknow edgi ng reception by the UE of the carrier enabl e/di sable MAC CE 1600
shown in Figure 16. Thus downlink carrier flags 1710, 1712, 1714 and 1716
correspond with downlink carrier flags 1610, 1612, 1614 and 1616 and uplink
carrier 13¥gda ai2ona 19182, DIF 182G nat dnfi2processee spondinigiation sighalskout alspi er
flags 1620 . ) - 7 t. of. C CEs proposed
in Figur eswfég_ﬁaeéfglgtaﬁgqg%%ﬁg%&30910 "ﬁ%%%ﬁ‘ﬁ%«%?&ﬁﬁ‘eaﬁ?f'%%t rol el ement

i n Fi gureommuiigdfian sianatsoin reeaiver 1842 apdiypowaittent8d 4gnay beadapiiveld/ di sabl e
control  ehfBRed thrdughl AidrBatik@yail &hkofhifsritinkimpRnRARES DXFefb20t he above can
be inplenmented on any UE. One exenplary UE is described below wth
reference to Figure 18. This is not neant to be |imting, but is provided
for ill upjglnam]i ¥e pUEﬂQGGSypic[aﬂ)@#'éEJ]rnij gur&cetBor ’I]§838r¥mimd©ndbagh@megblll us':]r gti ][lg
a UE capabl e.o ei ng . us with e L rent s 1z appar at us and net hod o
the pr oo ety tie RatE i de B bRl gaTahd GrBRR B1°  ho- way

wi r el esscoomminatpas @r pedvinead theorigh govwmiungcation datbsysieont@idi. dabeessor

capabi |1 143015 DRREACS Bt AP BefXaCind URRLIARALE e ALY FEsb nbdlp Wi rel ess

device may be referred to as a S %%l ng device, a two-way pager, a

wi r el essMERRN 1%%@,0%?0@@’5% MEEPY @Aé\fb)h 8 WW'W%'&PW%S&'{)@hg

capabi | i §iR§stems\igRg| Rsial pdt ﬂsoebnét@pﬂnbmboﬁdgrabké;@aagysm,sp@ékea dat a
% 0 is enabl ed for

comuni ¢ on .devi ce, exanpl es. .[00176] Wher e
oo ey B T el 638, Sl o Bkt alon S boyatam 1 RAD S RS e YO aRee 811
i ncl udi neprvatihicatione cabsyatenl 8@ amynothar devéoessubbystemd §éderahsdesiyriatetisas

ant onna. Sfig e g SR ERgRaF AT REFor ARDRIE! ey B TR e bt oo
processi ng nodul e such as a digital signal processor (DSP) 1820. As w Il be

appar ent ;ob%i]hose §8inb lopthel Sibby¥eerhs ShSvPih FGINEE SohAtBmniuUteeaRaht | cul ar

desi gn of the communi cation subsystem 1811 W || be dependent upon the
conmmuni c&latemhiurelicusy whersasaineh syRysigayi ey previdaiesident PuorHeYie: e.

[ ]90177] I\mﬁml&n%gm@mﬁt 1§bm8l§ub%f§&!1ﬁ§, sukth bs aéﬁfgammaez@ﬂ_ gﬂéﬁlaﬁmmpgort he( tS Yf\)/pe
of networ . _An y require a riber identity nodu|e

card 1 n SHRTE TR TSRO OROE e HR o TRERS ASELgI SO SIRITIaA (504 ace
1844 i s messeglelfyr tsansinission avea acamthslication nétwonthiaot davist-h sidemtl funatiorize

i nserted | i .di skette or PCMCI A card. The SIMcard may hol d
key conf?tgé&?agtee% %’ﬁ\&‘q%g'l {)hg?\ighsg't her information 1853 such as identification,

and subscriber related information.
[00182] Operating system software used by the processor 1838 is generally

stored in a persistent store such as flash memory 1824, which may instead be a read-
only memory (ROM) or similar storage element (not shown). Those skilled in the art will
appreciate that the operating system, specific device applications, or parts thereof, may
be temporarily loaded into a volatile memory such as RAM 1826. Received
communication signals may also be stored in RAM 1826.

[00183] As shown, flash memory 1824 can be segregated into different areas for
both computer programs 1858 and program data storage 1850, 1852, 1854 and 1856.
These different storage types indicate that each program can allocate a portion of flash
memory 1824 for their own data storage requirements. Processor 1838, in addition to its
operating system functions, may enable execution of software applications on the UE. A
predetermined set of applications that control basic operations, including data and voice
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[ 00178] When required network registration or activation procedures have
been conpleted, UE 1800 nmay send and recei ve comruni cati on signals over the
net wor k MO2010447956]1 ustrated in Figure 18, network 1819PcCaruSecandssLs of

mul ti ple antennas comuni cating with the UE. These antennas are in turn
connected to an eNB 1870. [00179] Signals received by antenna 1816 through
communi cation network 1819 are input to receiver 1812, which nmay perform
such common receiver functions as signal anplification, frequency down
conver Si cmnmﬂhibat'enmi appicatioas foe lexsmplecwillowrraalty ehiestaildoeon R 800 d'uh'lesg exanpl e
systems

cgnverm'(l}ay(r%}ﬂ\{?)lr tﬂ”#%ggfh\%égphcgﬁg-lsocg)u ve\g'h?r%ﬁ%d %@gg%%@%g%ma?@%?ﬂ on functions
such as denodul ati on and decodl ng to be perfornmed in the DSP 1820. In a

simlar [0aR84Y . Si Qﬂélls@ft\ké}e%pﬁc{a%% mag/tb%ola r€oriil Qﬁ&ﬁ%ﬂgn rﬁa'ﬂﬁbéﬂP
nodul ati on and en or ex DSP 1820 and gut to transmtter

1814 f or 2RRlgaYOR h%VB‘QaFR%PB'{jWé%H(ﬂg‘BgP&Qd Manege data e r@!ﬂﬁ' 81xihgises ol t eri ng,
anpl i fi cieiums@hths, banwnlisied o, evrdil, chiendarmavents cadiceomains bppsiktmeb®l 9 vi a
antenna 181 rocesses  commini cat i on

|
o ovi aesaibst Bery BAUR o b ErEr A o Vot e M ius B °°
appl i ed tedilitaterstarage af POV dgtagteatss SuchrFéMempbq:athl@uambrteraluéme trer 1814 may

ot enbrt A o SRS BB B ABhsR 287 ’{@Eﬁz SR APLITE® o ocessor 1838

whi ch cofhpedigentdedvidt datp itppe e seamiassly eomriod cyncluahinehprhtrE&ied,

functi ongia thewireldsget@aikal 830 dwitPine e I 088RdMHofraspHaifhg cﬁﬁeﬁflté}ﬁé E@rdrest t hrough
conmuni cati on SUbﬁg%EﬂSmgwll Prs(jces or 1838 . also interacts W|t further

devi ce sTFoGeleEY ompHier gylginay U APPlicalions MaMAIsP begsaded yHeom
access npiE 1§00%oub8 2te networkd 1819y am apnha{rgpuomubsjdtérﬁ)ﬂszsl,tmylaltm 1828,

serial ppgdy ég%?_ra&%ﬁg;ro% Jﬁ?gaﬁo#se%/ ggtgﬁﬁ &&o%%ﬁgg%}&ﬁéﬁl &%@&%%01834

m crophone 1 comuni ca sSubs rt-range
comuni ch842pagd nsiadlgd by musadindng Réf\/hie&%om\ﬂ ran-nlafils stoen@oydrasnalfdry

desi gnat gd.@fonl§f e p‘?@(fe's@d)r ’F@@t S%@@ﬁeﬁﬁgt#/% éMIlc% |ﬁst%oﬁq}f&eé§e3%@er port

known to those I'n t he subsystens shown in Figure 18
per f or m LBR¥AMAIY of Fh@rﬂevl‘:@la@?é@aw WIHE‘?? Sﬂganc\ﬁﬂéf‘éj&y'cétfm'o%%bsyst ens nay

provi de cdremusiestion- r@ratwmd@twn@eorfmmtmr&amm 8ddye comMBnkElsy st ens, such
as keyboar for xa ed fqr both

832 and di a | e be
Commini GRS SR PR cooyados Hr e s Per Sk Theuedlge T or
t ransm ssarmactonsrto de perfommmaccadingthedd W80, and devi ce-resi dent functions
such as a calculator or task list. [00182] Operating system software used by
the processor 1838 is generally stored in a persistent store such as flash
menory 169485\hi chinrgagatp gemendicgiommedeh weeyedsigpalsuciRar)p text nesshger

storage &l \g&Bpig e(m&mééwmbe pletR3SeBly hle%@rﬁrﬁhrﬁ&é%oﬁ%&bé%ﬂe’m fPArae ate that

t he operatlng system specific device applications, or parts thereof, may
be t enpoBY PG raaessor i é@’*\ﬁé‘lrﬁﬂi“éthﬁ'g‘g‘ﬁ?‘iﬁséﬁ%ﬁcﬁ%’eﬁzﬁ N3o6eIeRERk ved
comuni cattribdfesSoOndpS e dissay 18225 boaletnativeRAah 2&iliady VOLE3jidds18280wWn,

flash nenory 1824 can be segregated into different areas for
[00186] A user of UE 1800 may also compose data items such as email
messages for example, using the keyboard 1832, which may be a complete
alphanumeric keyboard or telephone-type keypad, as examples, in conjunction with the
display 1822 and possibly an auxiliary I/O device 1828. Such composed items may then
be transmitted over a communication network through the communication subsystem
1811.

[00187] For voice communications, overall operation of UE 1800 is similar, except
that received signals would typically be output to a speaker 1834 and signals for

transmission would be generated by a microphone 1836. Alternative voice or audio /O
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bot h conputer prograns 1858 and program data storage 1850, 1852, 1854 and
1856. These different storage types indicate that each programcan all ocate
a portiomwofofdazdsenenory 1824 for their own data stora@eTrsquionassent s.
Processor 1838, in addition to its operating system functions, may enable
execution of software applications on the UE. A predeterm ned set of
applications that control basic operations, including data and voice
comuni cation applications for exanple, will norrmally be installed on UE
1800 dur subgystamsf suchuasiangpiceOnbggaga pedadrdiag sosysteouinthyleEsa s inglléreented

e sona ) uF oo MRSIERAck oIRGBl it oF SBRIMIERE BniY °7 o
or gani zethmhrthm@@k@at%ﬁ‘t ﬂeﬁ’@yﬂé%maygal%qﬁq predys @Fovisie amiadicetionefiihes, but

not |im {yeskit Qfa@alﬁﬁg partyC 8 eediffonef@Niotoe 4RI Grdti@ivolte cAPRQABE MENt S, and

t ask |temf tural 6%/ one or nore nenory stores woul d be available on the
UE to faBfarmatieeiose¥imRle: of PIM data items. Such PIM application woul d
generally have the ability to send and receive data itens, vi a the Wi rel ess
net wor k n n the '

"ot oo at WO, e S Batdad Digbtee VP PhEnalb T BERafal P Soto, wi e
the UE uwsowld@ntalmemt deD/ésl)att/ae UEe‘quBlt:lmsmhmnlmgmmtatawevtﬁ taskiothost
corrputer I ; 0 UE 1800
Chrough. {Ra R ol ol ad Rl dechoni s Bk S et B ORg QRN Shla o, ¢
1830, s h@ﬂ?'t 183 hyeuld sRaRinREET Brest @[@5@9%@9@&’0@8&@ ablex@ﬁ”y’ﬂ" gevies oszAinaRt e

s ;Jbsysz 4piBion FHCNAUNS bRAbhthel2epaniAof UE 1410 3AYbIiGaS é&rlrrt]f@?t:ﬁ‘éllﬂ)n\tﬁ: atil o
store no or e on r Cessor ucC I 11 I N
ool § oot Sanre ePknbads G TR natnen ErBidtes FERkR B R ARE. hnd may
provi de Emhaltereate aowdiedd pathfraayg for ersmple derased taload Bnreabgptich keyngito ons, or
DOt h.  Fof, . QAR o, §PE Ul £ GATTHI ERIH OB ARRLLE Bl QRSN ERBDE Sl eCt T oni c

conmer ce unctlons )T N uch~financi a r ansac |ons per f or med
usi ng t heeaure 4B cqnOW8&Ation. Asd¥ill he eppreniatesidtyi thesensidled |@the€QIbI39@Qi si gnal

such as gort e3do CRSHARS t ustB o BaHRcEAVIEORG ¥Bdwﬂ>ut9retol%1rcpg§§%%d'em’ the

communi cati on subsystem 1811 and 1 nput to the processor 1838, which nmay
further process the received signal for elenent attributes for output to

t he di spjoaysd|822, gtheabt)mmmatciaw@tsysub@ysaémausid isabty ad hGhaevarye 1828.
[ 00186] A_user .0 ose itens sgch as emai |l nessages

0
for exan‘b?r%muwg?tf?&StSHgsyﬁ@n"Eﬁ%? %ﬁﬁo b W VR WOoW8E et e al phanuneri c
keyboar dcanmteibatpndedtvégrpeE 80P add déferast ayghres pr deviaesnyhicoheedneii t h t he

i ol ay 15221 2055kPIkAR. BEKLIAGEK, hEQLBSKGR 17 oy BUTReGETPOSEY 1 teme

may t hen i-on ‘net wor
conmuni cigfrpred dsyiss pod @gsacgatad m[@ttiemqi F@mpvmﬁr&%orc@ﬁtmmwathcemnurm%@m |

oper at i omoemettE rbYfe fbﬁc&ﬁmd.@dt.on%ﬁeg%natriyaetqa5|eeeyéteﬁts%hgrat@t.%esw)ul d
typi cal lé be ut to a speaker )gna s for transm ssion would be

generate 405pAvalse PSS‘»‘Bed NrtV\QFh%{tWW EPEREUBICAlRNGi 0 1/ O subsyst ens,

such as a v0| ce nmessage recordi ng subsystem may al so be inplenented on UE

through PRo8neakel8ese Gt SaR e esdh Bt B BSREE PR oaMEbe b an
i ndi cat i dtitized ta ihelenok thet grooédtaes:am teagtrerawftl’ygurtelsé tddi7ati on of a voice
call, or other voice call related information for exanple.

[00191] 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 application as described herein, and further includes other structures,
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[00188] Serial port 1830 in Figure 18 would normally be inplenented in a
personal digital assistant (PDA)-type UE for which synchronization with a
user's desbtop/aorsput er (not shown) nay be desirabl e, bRCTIGS2@0/088528 onal
devi ce component. Such a port 1830 woul d enable a user to set preferences
t hrough an external device or software application and woul d extend the
capabilities of UE 1800 by providing for information or software downl oads
to UE 1800 other than through a wirel ess conmuni cati on network. The

al t er nat systlowmoroadthpds Withmangubsiantex diffpteacéeframdice teshhiqaek afrihiempplgatioon key
onto the ' h a direct and thus reliable and trusted connection
to there%%g%%ﬁg?%néggﬁre devi ce communi cation. As will be appreciated by
those skilled in the art, serial port 1830 can further be used to connect
the UE to a conmputer to act as a nodem [00189] O her comruni cati ons
subsystens 1840, such as a short-range conmmunications subsystem is a
further conponent which may provide for comruni cati on between UE 1800 and
different systenms or devices, which need not necessarily be simlar

devi ces. For exanple, the subsystem 1840 may include an infrared device and
associated circuits and conponents or a Bl uet oot hTM conmmruni cati on nodule to
provide for comrunication with simlarly enabled systens and devi ces.
Subsystem 1840 may al so be used for WFi or W MAX comruni cati ons.

[ 00190] The processor 1838 and communi cati ons subsystem 1811 coul d be
utilized to inplenent the procedures and features of Figures 1 to 17.

[ 00191] The enbodi nents 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 to the elenents of the techniques of this application. The

i nt ended scope of the techniques of this application thus includes other
structures, systens or nethods that do not differ fromthe techni ques of
this application as described herein, and further includes other
structures, systens or nethods with insubstantial differences fromthe
techni ques of this application as described herein. CLAIMS 1. A nethod
for discontinuous reception operation for carrier aggregation conprising:
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receiving a first set of discontinuous reception paraneters for a first
carrier and a different set of discontinuous reception paraneters for a
second cawoi2ero/14295d confi guring di sconti nuous recepti onPpANSBAENABE29HN t he
first carrier and second carrier. 2. The nethod of claim 1, wherein the
second carrier is associated with the first carrier for discontinuous
reception operation. 3. The nethod of claim1l wherein the limted set of
di sconti nuous reception paraneters conprise at |east one of: an inactivity
tinmer; aCL&IM&nsmi ssion timer; and an on duration tiner. 4. The nethod of
claim3, further conprising explicitly enabling the second carrier through
nessagin% froma base station. 5. The nmethod of claim3, further

conpri si hg di Aamtheryfor disepitingpusigcepionpetaion deiraerear aggregpiion at er of t he
expirati gdmgHsiighe inactivity timer and retransmssion tiner. 6. The nethod
of claiml1, further conprisin dLsainn%BLeception on the second carrier

based on an eXSFVERE HelehgedisGhHIUPUSIEEPRIPE PREIMEters ORI SheaifPere cl ai m
1, wher etiffefchesqioduischrmigudids lec@gmnadatdragtey fovabendaarrin; andact i vity tiner,
wherein a firsgﬁ§eﬁ%i&%%fga Hpq flignogzﬁmgﬁpreaﬁnﬁp oﬂﬂtpqu%gugdindicates
t hat the inac??vPFy TR RN TG C 0 PRI R S £ d e "<y é%%fﬁg for the
flag or tdvderabsence of the value indicates that the inactivity tinmer should
not be utilized. 8. The nmethod of claim1, further conprising
transitioning_a second carrier to an active time in accordance with the
first cafrier ke BREICdidbAlaAY 1t WherRindbe seeond;Gagier is associated with the first

carrier for discontinuous reception operation.

3. The method of claim 1 wherein the limited set of discontinuous reception
parameters comprise at least one of:

an inactivity timer,;

a retransmission timer; and

an on duration timer.

4. The method of claim 3, further comprising explicitly enabling the second carrier

through messaging from a base station.

5. The method of claim 3, further comprising disabling reception on the second

carrier at the later of the expiration of the inactivity timer and retransmission timer.

6. The method of claim 1, further comprising disabling reception on the second

carrier based on an explicit message from a base station.

7. The method of claim 1, wherein the providing utilizes a flag or value for an
inactivity timer, wherein a first setting for the flag or the presence of the value indicates
that the inactivity timer should be utilized and a second setting for the flag or the

absence of the value indicates that the inactivity timer should not be utilized.

8. The method of claim 1, further comprising transitioning a second carrier to an

active time in accordance with the first carrier transitioning to an active time.
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9. The nethod of claim1l1l, wherein the first carrier is a designated carrier
and the second carrier is a non-designated carrier 10. The nethod of claim
1, whereiwoth®/f47956t carrier is a primary carrier and treTASCc@0®3sHasrier is
a secondary carrier. 11. The nmethod of claim1, further conprising

di sabling reception on the second carrier based on the first carrier
transitioning froman active tinme to a discontinuous reception state. 12.
The net hod of claim 11, further conprising disabling reception on the
second cé@r Themethpadofclaiei1pvherdeirathe éxg cariet isreedesipatddr aamiex dpddlee sécanion.

13. The %Fi&qgaWonﬁJegi Mbd-calfierein the different set of parameters for the
second Carrier i NCludes an 1 nacti vi ty tinmer, said second carrier disabling
reception upon the earlier of the expiration of the inactivity timer and

the firsjo Cchd mtholcABRinh H ORh&EinttRe Hist EANES 8 YPidre 8RRkl A MedBeondl4. The
met hod of claim11l, wherein the different set of paraneters for the second

carrier FHEPUBESCSNISH CRIFS: i on timer, said second carrier disabling

reception at the earlier of the expiration of the on duration tiner and the
first carrier-transitioning.,t iscontinuops reception node. 15 The

et od of Mot T BATCueE e 1 PPt s W § BRI sped T ne second
carri er ¢arriethmsed omphng Brebcaarer traasitipning yrom areactive timede @atistootimuouer di sabl i ng
recepti Ol%c@}%tjoq']@atle.ater of the expiration of the on duration tinmer and
inactivity tinmer. 16. The nethod of claim15, wherein the first carrier
extends its active tine when the inactivity timer on the second carrier is

runni ng. 12 17. THO@etdPdiath 1¢] faitFerloonfigingidisabMey @i htRinesi the 8bcdtd
parameters for the secqond carrier ggengrlses a tiper, wherein the second

carrier FEMYHAONSECR! AP SEPISY BRSAYe BAMGRAKS®WORe first carrier is in

active time for the duration of the tiner. 18. The method of claim1,
furt her ompr 81 dinaa of claim 18 L AILAG @ aFbALE o &lor BSTASerk iSRn@Ledbniecond
carrier t0o be within the active tine o e frrst carrier.

carrier includes an inactivity timer, said second carrier disabling reception upon the

earlier of the expiration of the inactivity timer and the first carrier transitioning to

discontinuous reception mode.

14. The method of claim 11, wherein the different set of parameters for the second
carrier includes an on duration timer, said second carrier disabling reception at the
earlier of the expiration of the on duration timer and the first carrier transitioning to

discontinuous reception mode.
15. The method of claim 14, wherein the different set of parameters for the second
carrier further comprises an inactivity timer, the second carrier disabling reception at the

later of the expiration of the on duration timer and inactivity timer.

16. The method of claim 15, wherein the first carrier extends its active time when the

inactivity timer on the second carrier is running.
17. The method of claim 1, wherein the different set of parameters for the second
carrier comprises a timer, wherein the second carrier is enabled or disabled based on

whether the first carrier is in active time for the duration of the timer.

18. The method of claim 1, further comprising:
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19. The method of claim 18, wherein a short discontinuous reception cycle
and a | ong discontinuous reception cycle configuration are configured for a
second cawoi2ero/14vdser ei n t he second carrier can transiti @TuSemmwbes28hor t

di sconti nuous reception cycle to the |long discontinuous reception cycle if
no data is received at the second carrier for the duration of the short

di sconti nuous reception tinmer value. 20. The nmethod of claim 11, wherein
the different set of parameters includes a short discontinuous reception
cycle and a | aiygingi ssstert bl acivadinteefepdeacomd carderetodensithjjuthatactve timbef ei n t he
second Cﬁéqﬁ%% aff2p transition fromthe short discontinuous reception cycle
to the I ong discontinuous reception cycle if no data is received at the
second carrier for the duration of the short discontinuous reception tiner

value. 24. Thee %E%G%f@lfalrﬁhé'\mhéelnvwé?foﬁ' disdohiniRis ré’cfepﬂbﬁ@;?lﬂi HYQUS
receptl onegar anmeters for he seconﬂ carrier is_si %#n%' ed throu %h radi o

r esour cel© HtSFB”“”é'P@%%ﬂCPH'{f” Cysle CORHGHIAHRMYE COPTIQUTE] 13 2FeCotbra&T# mul ti pl e
seCﬁnd c\ahérlemrtaeaé@armmafri@uée&ammdm tdfbrﬁ¢m1§hdnmst?nnm&tremtupabw‘retcers .
23The ne econ arriers are Jgure
wth i P dsGrihd EipedBh e feoldebt S R IR AP0 R BRI % he
sanme val destiasofttheskorbfistdndinfioussecerdionitierer valgd. The net hod of claim 21
wherein the second carrier is configured independently from other second
carriers. 25. A nethod for enablinﬁ or disabling carrier reception through
¢

medi um ad@essThomerod drigifen waergindhe dtfetstpet o iPAtMetersdialides ashod ri er

recept i ofis€shaiRlSusrecsitoAkl e GAAEBHY @@éttrﬁ.ﬁuo@ream'ron d configuration,
transnltth%gm carrier recegtlon enapl e or dIS bl e ac nomAe nent ontr ol

el ement . W 1R SCPRIHBE S CaR raM IO AR FRRonERLsLeEsPl 'i‘%‘B‘F command
control tkdoredisaotipuosasceitioh epdd ifonelatd is receivadradlttee $8condl carridefor ¢eat | ng

whet her 4g. £OAR Fe HorblSARNRUACRESHBhnfer $LEI e 1 ndex field to identify a

carrier;

21. The method of claim 1, wherein the set of discontinuous reception parameters for

the second carrier is signaled through radio resource control signaling.

22. The method of claim 21, wherein multiple second carriers are configured with

discontinuous reception parameters.

23 The method of claim 21, wherein multiple second carriers are configured with
different sets of discontinuous reception parameters which have the same values as

those of the first carrier.

24, The method of claim 21, wherein the second carrier is configured independently

from other second carriers.

25. A method for enabling or disabling carrier reception through medium access
control element signaling comprising:
receiving a carrier reception enable or disable command control element; and
transmitting a carrier reception enable or disable acknowledgment control

element.

26. The method of claim 25, wherein the enable or disable command control element

comprises at least one of:
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an action tinme for when carrier reception should be enabled or disabled,
and a subfranme within the radio frane with a subfranme nunber equal to an
action tiwe.20102(47956he et hod of claim 26, wherein the emrablus2an/o88638bl e
acknow edgnment control elenment conprises a carrier index corresponding with
the carrier index field fromthe command control elenent. 28. The nethod
of claim 25, wherein the enable or disable command control el enent
conprises at |east one of: a plurality of bit fields corresponding
with carrier adegtititferdgsigrating ohethar th qrlableadridisablefa bartief i el ds desi gnati ng

V\/_net her a Car%icgrrrief:@fjéﬁﬁélf?'fBjidBthf‘#“aEerrFerPe carrier identifier of the bit
a ;

field shoul d be ena di's an action time for when carrier
recepti on sho@h &ctigs tisaler wheoearieswpertipn shedldpesaiigbledns digablednanche radi o

frane with a gubbtanewiMARR ra8fUfmd RitRB sBskrams nhinB‘Sr equdPio dhsctigRt hod of
claim 28, wherein the enable or disable acknowl edgnent control el ement

conpri setém‘é plurality of bit fields corresponding with the plurality of bit
fields in the cormand control el errent 30. The nethod of cI a| m 25, wherein
t he enab or - di Sa cont.r c ri,ses,a ast .one of :

2 o ural 20y ol el AR P ERTRRd S R ASHIE PhR B Ror ey Fex

i dentifi dementatanmprtsés sa;nadlepInsmealcmtrgsmhdllugtwmtm darideisdgnield frgmthet her a
downl i nk.0fafy Ll ddiKieRRREI er corresponding with the carrier identifier of
the bit ?Ie|§ E&tld ge enabl ed or disabled; an action tine for when
carrier reception should be enabled or di sabl ed; and a subframe within the

radi o fragre Wrkdimatdisf 6@@25,%&&%@4135@0@@3@&& t&Amah@®entrol element
comprises at least one of:

a plurality of bit fields corresponding with carrier identifiers, each of said plurality
of bit fields designating whether a carrier corresponding with the carrier identifier of the
bit field should be enabled or disabled;

an action time for when carrier reception should be enabled or disabled; and

a subframe within the radio frame with a subframe number equal to an action

time.

29. The method of claim 28, wherein the enable or disable acknowledgment control
element comprises a plurality of bit fields corresponding with the plurality of bit fields in

the command control element.

30. The method of claim 25, wherein the enable or disable command control element
comprises at least one of:

a plurality of bit fields corresponding with downlink and uplink carrier identifiers,
each of said plurality of bit fields designating whether a downlink or an uplink carrier
corresponding with the carrier identifier of the bit field should be enabled or disabled;

an action time for when carrier reception should be enabled or disabled; and

a subframe within the radio frame with a subframe number equal to an action

time.
31. The method of claim 30, wherein the enable or disable acknowledgment control

element comprises a plurality of bit fields corresponding with the plurality of bit fields in

the command control element.
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31. The nethod of claim 30, wherein the enable or disable acknow edgnent
control elenent conprises a plurality of bit fields corresponding with the
pl ural it ywof20twis7956el ds i n the command control el ement. PCYDS2010/038628
2010/ 147956PCT/ US2010/ 038628 32. A user equi pment conprising: a processor;
and a conmmuni cati ons subsystem wherein the processor and
communi cati on subsystem cooperate to performthe nethod of any one of
clains 1 to 31.

32. A user equipment comprising:

a processor; and

a communications subsystem,

wherein the processor and communication subsystem cooperate to perform the
method of any one of claims 1 to 31.
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