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SUMVARY [ 0005] Techni ques for managBALKGRGINDN of a UE in a nulti-carrier

system are
I. Field

[0002] The present disclosure relates generally to communication, and more specifically
to techniques for managing operation of a user equipment (UE) in a wireless

communication system.

II.  Background

[0003] Wireless communication systems are widely deployed to provide various
communication services such as voice, video, packet data, messaging, broadcast, etc.
These systems may be multiple-access systems capable of supporting multiple users by
sharing the available system resources. Examples of such multiple-access systems
include Code Division Multiple Access (CDMA) systems, Time Division Multiple
Access (TDMA) systems, Frequency Division Multiple Access (FDMA) systems,
Orthogonal FDMA (OFDMA) systems, and Single-Carrier FDMA (SC-FDMA)
Systems.

[0004] A wireless communication system may be a multi-carrier system that supports
communication on multiple carriers in order to increase system capacity. Each carrier
may have a specific center frequency and a specific bandwidth and may be used to send
traffic data, control information, pilot, etc. It is desirable to support operation on the

multiple carriers such that good performance can be achieved.



described herein. The system may support two or nore carriers on the
downlink. One downlink carrier may be designated as an anchor downli nk
carrier, woaosaoksrenmai ni ng downl i nk carrier nmay be ref ecras2e0/0aR7a
secondary &#WAYink carrier. The system nmay al so support one or nore
carriers on the uplink. One uplink carri2er may be designated as an anchor
uplink carrier, and each remaining uplink carrier (if any) may be referred
to as a secondary uplink carrier. [OOYMMARM aspect, a | ower |ayer order
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t he disclosure are described i1h further detail below 08190
the anchor and secondary carriers if the lower layer order activates the secondary

carrier.

[0007] In another aspect, the UE may have the same discontinuous reception (DRX)
configuration for all downlink carriers and/or the same discontinuous transmission
(DTX) configuration for all uplink carriers. The UE may receive data from the Node B
on one or more downlink carriers in enabled downlink subframes, which may be
determined based on the DRX configuration. The UE may send data to the Node B on
one or more uplink carriers in enabled uplink subframes, which may be determined
based on the DTX configuration.

[0008] In yet another aspect, HS-SCCH-less operation may be restricted to the anchor
downlink carrier. The UE may be configured for HS-SCCH-less operation and may be
assigned one or more transmission parameters. The Node B may send data on the
anchor downlink carrier to the UE and may send no signaling along with the data. The
UE may process the anchor downlink carrier in accordance with the assigned
transmission parameter(s) to recover the data sent by the Node B.

[0009] Various aspects and features of the disclosure are described in further detail

below.



3 BRI EF DESCRI PTI ON OF THE DRAW NGS [0010] FIG 1 shows a wreless

communi cation system [0011]] FIG 2 shows a frane format in WCDVA. [ 0012]
FI GS. 3AwocdoBBosdsow two rulti-carrier configurations. [POOABRoBI&274 shows
a timng di%gPam for some physical channels in WCDVA. [0014] FIG 5 shows
an HS-SCCH order to enable single-carrier or dual-carrier operation. [0015]
FIG 6 shows use of HS-SCCH orders to control DRX/ DTX operation. [0016]
FIG 7 shows use of HS-S@BJWBE@@RI@TCIQMQ@]T@EMEEGﬁ. [0017] FIG 8
shows -S r 0 i 2= car | or dual -carrier operation
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Generation Partnership Project 2" (3GPP2). The techni ques described herein

for th n
may be used for the systems andy.. . i £b DESCRIPTION

[0021] The techniques described herein may be used for various wireless
communication systems such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA and
other systems. The terms “system” and “network™ are often used interchangeably. A
CDMA system may implement a radio technology such as Universal Terrestrial Radio
Access (UTRA), cdma2000, etc. UTRA includes WCDMA and other variants of
CDMA. cdma2000 covers I1S-2000, IS-95 and IS-856 standards. A TDMA system may
implement a radio technology such as Global System for Mobile Communications
(GSM). An OFDMA system may implement a radio technology such as Evolved
UTRA (E-UTRA), Ultra Mobile Broadband (UMB), IEEE 802.11 (Wi-Fi), IEEE
802.16 (WiMAX), IEEE 802.20, Flash-OFDM®, etc. UTRA and E-UTRA are part of
Universal Mobile Telecommunication System (UMTS). 3GPP Long Term Evolution
(LTE) and LTE-Advanced (LTE-A) are new releases of UMTS that use E-UTRA.
UTRA, E-UTRA, UMTS, LTE, LTE-A and GSM are described in documents from an
organization named “3rd Generation Partnership Project” (3GPP). ¢cdma2000 and UMB
are described in documents from an organization named “3rd Generation Partnership
Project 2 (3GPP2). The techniques described herein may be used for the systems and
radio technologies mentioned above as well as other systems and radio technologies.
For clarity, certain aspects of the techniques are described below for WCDMA, and

3GPP terminology is used in much of the description below.



radi o technol ogi es nenti oned above as well as other systens and radio
technol ogies. For clarity, certain aspects of the techniques are described
bel ow f orwoCDIMAssnd 3GPP ternminology is used in nuch ofPCrhus2eeses2rption
bel ow. 08190819°D022] FIG 1 shows a wirel ess comuni cati on system 100, which
may include a nunmber of Node Bs and otheér network entities. For sinpli city,
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and the uplprdkdd &ordian@insad donkdl foeflRESNbe&: Bhe comuni catl on i nk from t he
UE to the Node B 0024] FIG 2 shows a franme format in WCDVA.
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Rel ease 5 and later as well "as H g eed Upl1nk Packet Access (HSUP.
def i ned i n tiBGRRviIRelkeasleupbinEnd Heaioemhnk (or forward link) refers to the cornrnumcatlon

link from the Node B to the UE, and the uplink (or reverse link) refers to the
communication link from the UE to the Node B.
[0024] FIG. 2 shows a frame format in WCDMA. The transmission timeline for ecach
link is divided into radio frames. Each radio frame has a duration of 10 milliseconds
(ms) and is partitioned into 15 slots 0 through 14. Each slot has a duration of
=0.667 ms and includes 2560 chips at 3.84 Mcps. Each radio frame is also

Too =
partitioned into five subframes 0 through 4. Each subframe has a duration of 2 ms and
includes 3 slots.

[0025] 3GPP supports High-Speed Packet Access (HSPA), which includes High-Speed
Downlink Packet Access (HSDPA) defined in 3GPP Release 5 and later as well as
High-Speed Uplink Packet Access (HSUPA) defined in 3GPP Release 6 and later.
HSDPA and HSUPA are sets of channels and procedures that enable high-speed packet
data transmission on the downlink and uplink, respectively. For HSDPA, the Node B
may send data on a High Speed Downlink Shared Channel (HS-DSCH), which is a
downlink transport channel that is shared by UEs in both time and code. The HS-DSCH



HSDPA and HSUPA are sets of channels and procedures that enabl e high-speed
packet data transm ssion on the downlink and uplink, respectively. For
HSDPA, t hwoNoowois3may send data on a Hi gh Speed Downl i nieCcShsead/o@annel
(HS- DSCH) , %PTh is a downlink transport channel that is shared by UEs in
both time and code. The HS- DSCH081905 nwy carry data for one or more UES in
each transmssion time interval (TTl). The sharing of the HS-DSCH nmay be
dynani ¢ andnayagarehesgeor pagnormore dJEsTin egahotrgismeeEm Bms onistysbdTED. DUk - Cel |

HSDPA ( DC- u I may send data
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regard to DC HS [ 002 ] FIG 3A shows_an exenplary nulti-carrier
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carriers, one carrier Is avai e on the upli and erred to as
an upl i nk matm_rchmgeamy@vidmmghﬂdnkmaHtSiE&’rA may be designated as an anchor

downl i carrier rimary do I|nk carrler he oth ownl i rier
may bA0BaFar r eq FIG- 33 Hocin by FTRimes o BT Pros o anERY BF Sefbn | nk
carrier, afoeBclHSBPA. dAWRIsI dMkfig@alibE M twolabricrd AR ARBRGIE odAWO WbRKIiSaERd er
may carry certain signaling and may mﬁport certain operating nodes, as
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for DC HSDIaAwnhﬁk tehirRr @@ 1f pigtbigt dSlinkWenr6&d I 11“136 Sthaf elowﬁmk %bﬂrf%r @byt be
downlink, and two carriers are available on the uplink. One downljnk

carrier rraye%ﬁe@légugsnat wqondary floxméink r cagdeinia ARoPERetEr dovmink: warigt hat
downl i nk
ownl i n C%J;ﬂlﬁfypc{&w R L&lE fJﬁ%ﬂ:&&ﬁ&a&ﬁﬁﬁﬁl%%Yer%Wa ‘Eeﬁéﬂl 1%?Iﬁéhng

Simlarly, one carrier esi gnated as an anc
carrier, anddunhg sopﬂmr carplin apera:targrmeaiesnﬁyddsmhsedft&tdvedTh@s@Snéarg downhha{ y

uplink carrier. anchor carriers carr certal gnal in
support cerfRich %Z’Pé’ﬂlﬁﬁe deeeponad haaltse A adorsar Gy brrie atﬁgéﬁf%n@ar riers

may be actiyaigd to support a higher data rate and may be de-activated when

not needed. [0029] FIGS. 3A and 3B show two exenplary multi-carrier

confi gun&t i ons fRAG. BBHSORA. anl excgpiey ahyltiasayrion woblguratiorc Ak G ihet snayeafsdle

avai | abl e fu(s)éd %og%éj-%ﬂ}gkln t%ri]sdco%%ﬁuration, two carriers arc available on the downlink,
and two carriers are available on the uplink. One downlink carrier may be designated as
an anchor downlink carrier, and the other downlink carrier may be referred to as a
secondary downlink carrier. Similarly, one uplink carrier may be designated as an
anchor uplink carrier, and the other uplink carrier may be referred to as a secondary
uplink carrier. The anchor carriers may carry certain signaling and may support certain
operating modes, as described below. The secondary carriers may be activated to
support a higher data rate and may be de-activated when not needed.

[0029] FIGS. 3A and 3B show two exemplary multi-carrier configurations for DC-
HSDPA. In general, any number of carriers may be available for the downlink, and any
number of carriers may be available for the uplink. One downlink carrier may be
designated as an anchor downlink carrier, and the remaining downlink carriers may be
referred to as secondary downlink carriers. Similarly, one uplink carrier may be
designated as an anchor uplink carrier, and the remaining uplink carriers (if any) may be

referred to as secondary uplink carriers. For clarity, much of the description below is

for the multi-carrier configurations shown in FIGS. 3A and 3B. In the description



nunber of carriers may be available for the uplink. One downlink carrier
may be designated as an anchor downlink carrier, and the remai ni ng downli nk
carriers wayohossierred to as secondary downl i nk carri ecs/usSogioksrt y, one
upl i nk car PP¥P> may be designated as an anchor uplink carrier, and the

remai ning uplink carriers (if any) may Be referred to as secondary uplink
carriers. For clarity, nuch of the description belowis for the

mul ti - car r ibelovs @nfanefisr geirishaythevan anshqr|dgsnligh camigr gan prchphuplink carrier.
descriptio NO8L30P rg@n? %’1‘ rn%g bggﬁ Qé)cronﬁﬁ’xrdothﬁrl?Xatp & @Irh &@8@&%&99@% dapljl(er
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| i sts some physical channels used for HSDPA HSUPA and DC- HSDPA. Table 1
[0031] FIG 4 shows a timng diagr am&j me physi cal channel s used for
HSDPA and HSUPA. The P-CCPCH i s used aP Iy as timng reference for the
downl i nk physical channels and is used indirectly as timng reference for
the uplink physi daiammehnnel s. Elanh8DRénet he subf rarresD@s‘criplmnHS- SCCH |ar e
time-aligned wtiT tiTe_F- uu-'u-l The subf fd”b‘b 0 the I‘D— DSCHare detayled by
HS_PDSCH = 2Ts| ot -¢¢idrhlt he Sifptydrhsemer Copiolng Grpypiloprad syie A#8Y of |t he
HS- DPCCH are del®padlipy) 7. 5 siIBivsicakGhanpple subifremhes (PFNY he HS- PDSCH. |For
HSUPA, t he—f+rape—tim-ng F the £ HCHis offsak by E HI CH chips fromthhe
frame tim|ng of HSeSGCHICFCI—I Shatedr@ntro] €hdlinEH | nCarsy sl efidlimgdor pacBé‘@B’enTS 25.21
1. The E-OPCCH abdwklibPDGH ar e for MS-BECHned andort theiiS-PPEGH t | i ng is
of fset by [t RCHT + & pS (romthe_fram [IH g of [ne P- where G
DPCHB = 2561p &J%PE@@H all‘n e HigBrpecd bhypisg! 5 HTEREKER AP OTGRS { he
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may take nu 9 MBDCRCHUAC SR DMy IR & ackNSEnt AR uifite TleT e
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| ayer Y
A E-HICH E-DCH Hybrid ARQ Carry ACK/NAK for packets
(Downlink) Indicator Channel sent on the E-DPDCH
[0031] FIG. 4 shows a timing diagram of some physical channels used for HSDPA and

HSUPA. The P-CCPCH is used directly as timing reference for the downlink physical
channels and is used indirectly as timing reference for the uplink physical channels. For
HSDPA, the subframes of the HS-SCCH are time-aligned with the P-CCPCH. The
subframes of the HS-PDSCH are delayed by 74 ppsen = 27T, from the subframes of the

slot

HS-SCCH. The subframes of the HS-DPCCH are delayed by 7.5 slots from the
subframes of the HS-PDSCH. For HSUPA, the frame timing of the E-HICH is offset

by 7gipen, chips from the frame timing of the P-CCPCH, where 7 oy, 18 defined in

3GPP TS 25.211. The E-DPCCH and E-DPDCH are time-aligned and their frame
timing is offset by 7,5y, +1024 chips from the frame timing of the P-CCPCH, where

Tppep, = 2561 and n can range from 0 to 149. The frame timing of the downlink and

uplink physical channels is described in 3GPP TS 25.211. For simplicity, other physical

channels such as grant channels are not shown in FIG. 4.



may be different from upper |ayer, which may refer to Radi o Resource
Control (RRC), etc. The | ower |ayer and upper |ayer nay be term nated at

di f f er entwernbiotdogss7i n t he system For exanpl e, in WCDVAPCPHS2@m0048XC nay be
t er mi nat ed %4t°°t he Node B in whereas RRC may be terminated at the RNC.

[ 0033] HS-SCCH orders may be used to qui‘ckly transition the UE between

singlecarrier and dual -carrier operation. The UE may operate on only the
anchol0&3ln| i nk le nr spectanel H8 ChbE Bester umidyi bk used ta &pngigen gienfEebaiween er

operation. _The UE. ate. - downd i I.er | i
carriers fSIrHéFugﬁléﬁ%}fggl?ﬁ%}eg&p?ﬁ !tlogo\rlﬁéeégﬁpﬁg?&e{ %g%l\@g%r %A}Jr%;é nh?@l y
transi ti on thdiendybhd @ntihale qeckly @and efferiaitiyahanmtygive Vatker tigealedeFds chaspke, | ar ge

anount of data to send to the UE and may quickly transition the UE to

si ngl e- car PP&FS-3pEHheTdshmay Pesed #hd W%Ee%a& tgns ?ﬁ@t«w%me@ aURH Y eh

desi gn of 598;4 : Gkl L t he
UE bet men%gsg%ee-ca}a%{egrﬁﬁ%nggéig -dcgir% i1gcﬁu%b;gf}g%?%<%9 bH éLé;é‘rﬁﬁ g?%%rrﬁé%o may
be sent on rtfleetd{3yySCEH agerd( PiE), Macliwrl &\ cae@-Corttrod (M&C )t lyyee, §tt elldwea ldebi t

order field, 16-bit UE identity field, and.possibly other field he
O der 1y oo TascheRlrns HomL T, iy, Ut mefsTeh @ Rl keSoue copgaitRRa!
indicate that trhe 16 Qﬁcﬂﬁbgérslair&rm@&tbie\/téﬁﬂﬁﬁﬁle@rh@ ekt MAftic9Nn Qhe t he

secondary downlink carrier and the secondary uplink carrier (if any). The
secondary oasteneFosyxample.ah SOCHMA Y raad Mo Casaypbsenmated\at SerNodegB HS- DSCH

cell. The order figld i.ncl ud designated bit that may be set to (i) a
first val ué’v}teée.aéfR,R%Tag%gct)er{nﬁ%%%(g%tgh?ﬁgcgt he secondary carrier(s) are

acti vased) and dus-s@OH 6fdeePalagt bedlsddStoe§iabklgdraisitioni the AUB &@NEnV gihgle-
(e.g., O) to indicate that the secondary carrier(s) are de-activated and
si ngl e- car CREICr §pe daelr@rrirsonsiraion e dlhepHE Hgsoopsrate iy ol the anchor downlink

activating/.gde- I wat i . Secor carrjer a f in
ot her nannecrglgl.e?%%g%] Mf}ﬁ%ll %g}n?(l éta?/[rll %ﬁ@égﬁ ?l\t/eadtagﬁeg%e@é%t h@gt[}eﬁpﬁdgd ggagendar y
carrier (s) onnullRowbbRAamiys el denginkciaadicrk dor duabcdreiket opdratipn; eas @rsmplt,
Revert to sj nl%lagégarri er. operati.on wh e UE i.s power |imted, 081905 8 2.

n t
Pover savi Hgfs e Rlick TRgion it 1P SHYCHAERE dPRTAB WFBRWHNPER ray
hel p adm sgj gy @‘P&ﬁ'&é SnouNst dhta tP@4dG8ML OfE and may quickly transition the UE to

single-carrier operation after sending the data.

[0034] FIG. 5 shows a design of an HS-SCCH order 500 that may be used to quickly
transition the UE between single-carrier and dual-carrier operation. HS-SCCH order
500 may be sent on the HS-SCCH and may include a 3-bit order type field, a 3-bit order
field, a 16-bit UE identity field, and possibly other fields. The order type field may be
set to a predetermined value (e.g., ‘001’) to indicate that the HS-SCCH order is for
activation and deactivation of the secondary downlink carrier and the secondary uplink
carrier (if any). The secondary carrier(s) may also be referred to as a secondary serving
HS-DSCH cell. The order field may include a designated bit that may be set to (i) a
first value (e.g., ‘1°) to indicate that the secondary carrier(s) are activated and dual-
carrier operation is enabled or (ii) a second value (e.g., ‘0’) to indicate that the
secondary carrier(s) are de-activated and single-carrier operation is enabled. An HS-
SCCH order for activating/de-activating the secondary carrier(s) may also be defined in
other manners.

[0035] The ability to activate and deactivate the secondary carrier(s) in DC-HSDPA

may be beneficial for the following reasons:

1. Revert to single-carrier operation when the UE is power limited,



[ 0036] The anount of transmt power required by the UE for data

transm ssion on the uplink my be dependent on the data rate and the uplink
channel owodntoosss? The UE nay be power limted if the reguisced/ossansm t
power excedd¥0t he maxi mumtransmit power at the UE. This may occur if the
data rate is sufficiently high and/or tie uplink channel quality is
sufficiently poor. The UE may becone power |imted even when it is not at

t he coverage gd@@""@fsa’t’lﬂiés Nobie U Conversel y, the UE nay not be povver

limted when 4lpig u%setclglgst ol 9&&% W cR%@rhe 1 4 ﬁioﬁcﬁﬁ! il

result from channel con |ons can’ c can
react but may4beosl entrehough to be manageabl e at the Node B. By quickly
reverting to single-carrier operation when the UE is power linmted, the

requi neuet r ansNithe P@VRAINt BB amdenit ﬁelw&ex@q@@édow tReUBEYH datinttah3hissTbh oRAMET
and the power limted scenario be averted. [0037] The UE mayggr ocess

nmor e downl ivtkink el depepdaniuen dkw\mtﬂ e cad thepplinkhchpnatlcanditions.opae th on
and may thys é/cl%‘gés'\%r R ?.ﬂ{htegf__:}iul%)&/\ﬁﬁnslnﬂt ﬁ&%r Edse{h]eor%aﬁhhlo{}aﬁ Rap in
r may

Si ngl e-carri eration. ransition e-carrier oper ation

when dat a aotvicy bt the ilSE.SThW hay occdetf the daawetebatsﬁﬁrc;enﬂga\l@gh anther tR\Gplimy send
a small RRC control nessage to transjtion the UE between single-carrier and
dual - carri éPalseRYROH, Suﬁg%wrpwf h&h¢ HEdmay beagmemnqrychainitsd Ve yheylids t o

bur sti ness gf ,dgt @ \terrgg éha‘gv%?% by ge d&@’&%&%’%e%nﬁ 8L OBOWEEERYd t he

RNC. On the other |ngt e Node B conttol tranltlon et ween
si ngl e- car mhen 1arrﬂzlatdtlnalco&anage edgopér powanlimited secno may restlt doen &hannel

signi ficant oces 0038] . The first two opbjectives
votad hboveohdRer s Betpi it ot §YC dhacachbigey bt SherRygatefs
having the nmggea@le( htntﬁé eaflcas. BYeqtNG) r@x’%@t‘iﬁ%{o ﬁh@glcﬁfrfé@roﬁ)bl%ﬁo@%en the

multi-carrier operation of the UE. The Nod may send HS-SCCH orders to
qui ckl'y t utE srpar liofifedDOCHSDRA datrehsmitanosyer ingry hm@duﬁdﬁ@ﬂqmdw maximum

si ngl e-car r% Ielr nd dy% ar.r |gvr ﬁﬁtrgtleonr Thae be%% tyo obj ecti ves not ed
above may B¢ %{8 PRVEY B@ 5 PGV NS G TP "ERt Y Y% t he RNC and using RRC
cont r goo3nessagesthe Ue ni2Nprodys sorddsmlnk dﬁaﬁleqpm v doRsisaoesriét nstigad of
full RRC Reconfiguration nmessages) to turn on and off DC-HSDPA for the UE

Control of CHEicH9RLTALPHANG AYHBUNSIRSUBICHAgTCHRAtICET BPY&Idint ¢aksasCoBIgEen

et SO0l L RO 1900 b0 Y AL A, e

Cont i nuous deacdcetitConsiewtin\ordeyr 16 GRE) battery power. The RNC may send a small RRC
control message to transition the UE between single-carrier and dual-carrier operation.
However, the load at the RNC may be large due to burstiness of data traffic and a large
number of UEs being handled by the RNC. On the other hand, having the Node B
control transition between single-carrier and dual-carrier operation of the UE may not
add a significant processing load at the Node B.

[0038] The first two objectives noted above, and possibly other objectives, may be
better achieved by having the Node B (instead of the RNC) control single-carrier and
multi-carrier operation of the UE. The Node B may send HS-SCCH orders to quickly
turn on and off DC-HSDPA and transition the UE between single-carrier and dual-
carrier operation. The last two objectives noted above may be achieved by a slow
management entity at the RNC and using RRC control messages. The RNC may send
small RRC control messages (instead of full RRC Reconfiguration messages) to turn on
and off DC-HSDPA for the UE. Control of UE operation by the Node B may be
referred to as MAC-based management. Control of UE operation by the RNC may be

referred to as RRC-based management.



which allows the UE to operate with DRX and/or DTX in order to conserve
battery power. For DRX, the UE may be assigned certain enabled downlink
subf r anesworzowiniosss7t he Node B can send data to the UE. Phe/usea@bloest7downl i nk
subframes M&y0al so be referred to as DRX opportunities. For DTX, the UE may
be assigned certain enabled uplink subf rdames in which the UE can send data
to the Node B. The enabl ed uplink subframes nay also be referred to as DTX

bur st 4003the UE R&iPPr Belshsce 7singhiitetngppands drondabensi Raakse (nagitierdy déliiDi nk
subf ranmes

subf ranes. %C%ﬁﬁﬂg @\be\egtrgaé shie gnu{r%i/ %M %éd”} dp'ﬁ){]lﬁlrrgf;{% t(?\%(e%%\{eﬂlgaﬁgﬁ'abl ed
subf r anmes tpOw@ﬂnSfQ)If\ElRKatHeeUE m@y\&re as@g@ed secidds wnabled dowvnBGkPRubfRadbs 903,

titled "Caonti Co ty f t ta Use March 2007, which
5 publ ¢l S RULI At B poDwp deiitio 18 biFoo MBI SGdenBIiak SR GtatioNG. of

DRX d DT , f
an Xe 1r<9f'rer1rEct'lj< _%%Eﬁroﬁ&mﬁﬁés D”H@eth S D?ﬁ?g?%dea%gﬁﬂg eﬁp : nkrmy

be defined by an eption pattern. ena
subfranes mpynlbeubf&frilemeid valyiclatheupEi craln d@@d)@btauurthe NodttRer Ahe lenalilbé upbilainpl e

shovvnin FI 4 . the is_.Co ur, s fol UE DIX cycl.e UE DRX
cyole =4 Sty b Eg g T Bt Haigs mesier oG ROCRRAPST 1 @
UE DPCCH bugaglt inthc &aﬁ%ﬁfd&ﬂﬁmk[s%@ﬂr&hefghd trﬂ@y @?9& Dgﬂalﬁg&lﬁ%}f dATRUAONS
gi ven above, the enabl ed downlink subframnes A are spaced apart by

four subfr anshednplink b§hman Whe WEgmay ngatddqvgn dﬂermg thaedle gimestberyaen the The

enabl ed upl i f anes e al so Rant rames
oha are o e R SRR g S ERah Rafe® OrRRAS i BREH in parbOHR 3RS

al i gnment  ehtitihie “eoadhils dometiktys i Paces [md Wdaes, ’EM&}‘cEdZ(l@m iwtkch is
subframes is dependent onr DPCH n . The enabl ed downlink and upI i nk

subfranes waYligsamdilaglfed in tine in order to extend possible sleep tine for

the Ugos showgiin, Fl %'wst mh}:far\{g%}ﬁﬂﬁ&r % nekb(tr;g}dt B?Xeﬁﬁbchg%

subfr nes and may Qo eep ween e enabl ed
subframes. (A(G FEér mn&& édahtedtdmvrﬂjlﬁkdme&amei nfayalses definedaliya amHS-8€CQHDI i nk

and hence does .not need to ni tor -Hl CH for ACK/ ) 421 In
anot her aspeept IOW%TXF%QE% rherf‘eal?ls& uE\% e fizgps Heyn?@fééa%&g? 8 uB]g‘Elh
carriers op®Rach birfkpAfath. MY APS&LMPId BROWARE FIGMuNghe T iPBhAidul& bE may

have a
follows:

e UE DTX cycle 1 = UE DRX cycle = 4 subframes,
e UE DTX cycle 2 = § subframes, and
e UE DPCCH burst 1 = UE DPCCH burst 2 = 1 subframe.

[0041] For the DRX and DTX configurations given above, the enabled downlink
subframes for HSDPA are spaced apart by four subframes and are shown with gray
shading near the top of FIG. 4. The enabled uplink subframes for HSUPA are also
spaced apart by four subframes and are also shown with gray shading near the middle of
FIG. 4. The alignment of the enabled downlink subframes and the enabled uplink

subframes is dependent on 7, . The enabled downlink and uplink subframes may be

aligned in time in order to extend possible sleep time for the UE. As shown in FIG. 4,
the UE may be awake during the enabled subframes and may go to sleep during the idle
times between the enabled subframes. FIG. 4 assumes that the UE does not transmit
data on the uplink and hence does not need to monitor the E-HICH for ACK/NAK.
[0042] In another aspect, DRX/DTX operations for the UE may be the same for both
carriers on each link and may observe the same timing. For DRX, the UE may have a

particular DRX configuration (e.g., a particular HS-SCCH reception pattern) for the



particular DRX configuration (e.g., a particular HS-SCCH reception pattern)
for the081905 10 anchor downlink carrier. The sanme DRX configuration may be
appl i cablwofero/mbss7secondary downl i nk carrier. The UE wedlraistéenddrave t he
same DRX cddfPyuration for both downlink carriers. The UE may receive data
on only the anchor downlink carrier or B®th downlink carriers in the
enabl ed downl i nk subfranes. [0043] For DTX, the UE may have a particul ar
DTX conf i g@pehdrodpwmding. carierpadibp camgr DR comiidopeton may she piptlicabla)fof dhe t he

anchor upli rier .. £ ' ' r the

secondary dhtraRclefinigh VAP TIET, GRRd AL RLCR Witke PRACOAIARMR P ey

com;] i gur a]t |b0t£1 d®wnlbdt dmtﬂepf).i ITIEG o‘LEli‘ fria@ rSceivehdatdbn ﬂsﬁbyhthe Iadchti)lalaitdgwﬁﬁrlllo zit(fyiet he

anchor uplin arrier or pboth uplink carriers in the enabled uplin

subfr ames. OFPO@W{O)W"E‘H% CRBICTR ﬂ&f‘aﬁ’l}afoéfi 40§Vn§9fé§‘ilboffﬂn&5- then the DTX

confi ion j i [er. 044] . Node
9W4§f V\@"& %&%?,pt{hg I%lﬁ n?e@zl P[av%m arﬂglﬁaluﬁlﬂ)@ gorﬁ?ugdtﬁ)'h (g.[g%_l%( 6lrt1yﬂ§r .

B may send a DTX or e UE to activate or de-activat operation
for the UEuplink onBCO&kibgnst pdteriNoder Bhareanch@ndplifle dfieror dElre oamei DAY t he
anchor or sec ndarg

downl i nk..carri.er, |1 n another. desi gn, .the Node, B
ot he DERGR RO, B A P HELN B dhe oA H TR B! ErsBtn THELs.
the DTX or qejfuldienbfivaRR saablbar %n%ﬁﬁeﬁ@%ﬂﬂu}?[}ﬂ@édﬁié@ ITHe GRMhAErs by
the UE. [0045] The Node B may send a order to the UE to activate ‘or

de-acti vat &¢ to peoatyi tha apehor uhbnkugarrignordrgh dplsikgeprrierh én Medwacduplivlend

t he DRX order.on either the anchor .or. sec ary d gk carrier. In

bt hor. deSbfihes ctrdl b RS0kl 1 oS RAIE Haf HDER s PldeGha mighha
downl i nk cappliyeb onfyahiskat hpd@stgrs, the DRX order nmay be applicable for DRX
operation on all downlink carriers by the UE. [50046] In yet another aspect,

DRX/ DI%04dber at i dis Nesle B Heayurengey DB aiider & Bist UE g actheate @b de-astivait BTgh each
i nk and {f g st DRX
confi gur aﬁ%% Pgrr?%%ﬁdéggfr]?éﬁ%?ﬁ (Si\t?\l%’llgil] ’rr:[Ee I(?]g)?él er a%%qqghgeﬁgﬁérdweﬂh& the
conf i gur at iaachdranr sebendagc dowlalink dowot. i hk agéthen égsign] hiee Nederd/ ntahesendh alve

different DRX copfigurations for the two downlink carriers. The UE may
recei ve datBlbR%ECR iaﬁkhwomnﬁvﬁ CHTIChel enah dasigsnts W&f&gj "A%ks for

that down! 1By fifiablectbr DRRCAMRLIIADLLAIRIHTK QPRI @B AN the two dounink
y ow the UE to conserve nore battery power. The Node B may
send d0B@RX or defTherNadegB\eay stovird DRK order to the UE to activate or de-activate DRX
operation for the UE. In one design, the Node B may send the DRX order on either the
anchor or secondary downlink carrier. In another design, the Node B may send the
DRX order on only the anchor downlink carrier. For both designs, the DRX order may
be applicable for DRX operation on all downlink carriers by the UE.
[0046] In yet another aspect, DRX/DTX operations for the UE may be different for the
two carriers on each link and may observe different timing. For DRX, the UE may have
a first DRX configuration for the anchor downlink carrier and a second DRX
configuration for the secondary downlink carrier. The UE may then have different
DRX configurations for the two downlink carriers. The UE may receive data on each
downlink carrier in the enabled downlink subframes for that downlink carrier.
Decoupling the DRX operation on the two downlink carriers may allow the UE to
conserve more battery power. The Node B may send a DRX order on a given downlink
carrier to control DRX operation on that downlink carrier.
[0047] For DTX, the UE may have a first DTX configuration for the anchor uplink
carrier and a second DTX configuration for the secondary uplink carrier (if present).
The UE may then have different DRX configurations for the two uplink carriers. The
UE may send data on each uplink carrier in the enabled uplink subframes for that uplink



carrier to control DRX operation on that downlink carrier. [0047] For DTX,
the UE may have a first DTX configuration for the anchor uplink carrier and
a second WoXomomsssgur ati on for the secondary uplink car PCerusgecb/opsesent ) .
The UE may %B¥&h have different DRX configurations for the two uplink
carriers. The UE may send data on each dplink carrier in the enabled uplink
subfranmes for that uplink081905 11 carrier. The Node B may send a DTX order
to control cBTXropdediadsrB sryesed aUPTX kdede cpeirol P8 4mrratipconeashomkinluse of
HS- SCCH or%ﬁ to control DRX/ DTX operation at the UE. FIG 6 is for the
case in which two downlink carriers and one uplink carrier are avail able
for ”WMB!E For HIGX,6 iﬁwzsUEermyHM(mmfoir@M &sl conttdl DRE/DIPK i oplérdiBe@t thair st
pattern shown in FIG 4. For the U be confi uredwl h t he HS- SCCH
reception pdit EFG @pols thfhcwe@n vnlnchrﬁféo E@vpﬁnlf RRTEGE (ﬁqellg)rh FEFHYi%h wi t h

the saﬁea% ﬁagm‘ fgYhatien gBPﬁ)T@@ttHe dgnn y\ﬁ:a hferdswuf{ B g@ﬁ&g g@{qﬂ i nk

carrier secondary downlink carrie he sane en wnl i nk
subf ranmes. buBda&ferh shavheinglangl é'os PR thaUEl i@y 6@ cdarifiguinddet!Bthe eSS Caitd

HS- SCCH or der t.o de act' vat e atio denot ed as "S' Order to
st op DRX/ DTSESPULR PRIFEN ROV “%Eﬁq Jgnﬁ(hﬁqg‘# 15 18 F?f&ﬁ%"@eratf—‘&hw@ﬁ%??

after Sendlﬂmtd&hﬁ Rt KUt @ownfhik ca4REd ATRS aRého Yo nHaMhir K agdrthd er
are enabl ed and é be used to send data to the UE. The Node B sends an

HS- SCCH or degongery; nlflak@awhmxh@mea@nabhd(d@wmbnbdu@f@mex" or "Order to

h bf i f f
sendi l@ %)]mtg Lsﬁggﬁ—:examd)e? Slrl(?nlgngﬁa ] gﬂ% dzbaan s ar e cge %1?1221

by the HS- 3gGht¢ BROPDTONoRMA®EN ([end@bdlad 18 @n&huackotsﬂipl DRxsDkr ﬁmﬁewﬂe
determ ned by the ugl i nk DPCCH bur st pattern [0050] FIG 7 shows use of

HS- SCCH or depuebftamebat Fasio (iEme Jlerizaur shbframes after sending thisTdS e iordagmlbh t wo
downl i nk Cgﬁﬁﬁgﬁ%éﬁ(&{‘ga&”&ov&ﬂ k n‘f&r 1 Shatft 8 ngek%%' %sé&?dén!@ to 1RE

Secondary carrier Ive on orders are sent
by the Nod&/IB Tl Hoi¢ Batedstdni HS-(S@]GH erder feasctildtX DRAV® TOEopaytidae(densted gur ed

v, the. volhnk CECEH DUGLDRULELT SO DELG, B FaL DG, (e Ve TRy be
the exanpl g RAME LiterFidRding: thid fINOEE HBoRRA I c R SIEPHI R HRK Ssubfrafiel layat e
determined by the HS-SCCH reception pattern, and the enabled uplink subframes are
determined by the uplink DPCCH burst pattern.
[0050] FIG. 7 shows use of HS-SCCH orders to control UE operation. FIG. 7 is for the
case in which two downlink carriers and one uplink carrier are available for the UE.
The secondary downlink carrier may be active only when HS-SCCH orders are sent by
the Node B to activate this carrier. For DTX, the UE may be configured with the uplink
DPCCH burst pattern shown in FIG. 4. For DRX, the UE may be configured with the
HS-SCCH reception pattern shown in FIG. 4.
[0051] In the example shown in FIG. 7, the Node B sends HS-SCCH orders to activate
the secondary downlink carrier and enable dual-carrier operation (denoted as “2” or
“Order to dual-carrier” in FIG. 7) to the UE in subframe 4 of radio frame 1 and in
subframe 3 of radio frame 10. After sending these HS-SCCH orders, the Node B can
send data to the UE on the secondary downlink carrier in subsequent enabled downlink
subframes while dual-carrier operation is enabled at the UE. The Node B sends HS-
SCCH orders to de-activate the secondary downlink carrier and enable single-carrier
operation (denoted as “1” or “Order to single-carrier” in FIG. 7) to the UE in subframe
0 of radio frame 5 and in subframe 1 of radio frame 13. After sending these HS-SCCH

orders, the Node B can send data to the UE on only the anchor downlink carrier in



t he secondary downlink carrier and enabl e dual -carrier operation (denoted
as "2" or "Order to dual-carrier” in FIG 7) to the UE in subfrane 4 of
radi o frawe 2010z008837n subframe 3 of radio frane 10. AftepcIasdinagss2hese

HS- SCCH or #8183 the Node B can send data to the UE on the secondary
downlink carrier in subsequent enabl ed dwnlink subframes while

dual -carrier operation is enabled at the UE. The Node B sends HSSCCH orders
to de-acti vabsqedé caederhdewylinkowkfipmrs while segloagrdri&resrasiosiin ghabledagt the
operation noted as "1" or "Order to single-carrier” in FIG 7) to the UE
in subfrane of radio frane 5 and in subframe 1 of radio frane 13. After

sendi nepsehese H3a $Cekapipde ssowit e FNGJE tBe dwde BeBechdd ahnaH §-G AT otdler oo donl y
t he anchor downlink carrier i.n081905 12 subsequent enabled downli nk
subframes WhAiYaS ORFYIDEE gperadien gy splirareh 4 ARpiranc & Faw wwoframsesser | n

t he exanp :D%%ﬁl’%"@hig h$kecy _’or&el?,e %lg‘lggrﬁ}%ﬁzésg ?H ?egg’? gtﬁ%%e]dgghﬁﬁg cgrgieg Gre

activate operation in su Four subfranes
aft er sendiengplehiasl Sy BETHddao dend dad to thabfl. difesNode BacilsaatHM-8CEM daenl| i nk

carrier are enable be. used to send.data.to the UE. e Node B
cends an- e SUBACPBAYDFS STEET HE S BIBT o6 SRS ETGR 1o FEUbFHARENS ST r adi o
frame 13. kemfinguhl HYISSCHS b@Er, 38O Shdbled HownlidR sbEENRE ARY detbitin&8Pled
downl i nk subframes are determ ned by the HS- SCCH reception pattern, and the

enabl ed upH®RCSbfacaption paterdendrthe neabledy uplink sybifiianies BROGHcIned bpdhe er n.
[ 0053] As sh | 7. .when the UE is in single-carrier operation and
DRX is actW@g eg?%§5*§$%2m$EP§CCH order may be sent to de-activate DRX/ DTX

oper atjpoz3}; and a\sSeRANICinHSKRCCHVRd e URYis ie ssid-cdreibr opdifidran®s DRt €¢ to
activate the secondary downlink carrier. There may be a delay of eight

subframes febAlehe frptS-ShEH prdst mapgosetde denciiataRRX/PEXoperatipnsyiskd ane 4
f radio f t ' t
dbunt e SE RIS Gl TRl R BGRR I N SRSS ARy

downlink carrie €.g., | n subfrane rane 1
reduced by deemnthkgariot. hThere anagdetic 4 delde oficighv aitbérabDiRX fimnd thartinne therfirkioHS-

Tt hose (G OT QIS et dee If NIGOBIS 546 rHioAmE GO Rha AECG dGhet e Node
R g e Bt T
by the dashlelylmame baireducad diyghdingrbogwan rorddr @ dg-activate DRX and an order to
activate the secondary downlink carrier in the same subframe. For example, if these
two orders are sent in subframe 4 of radio frame 9, then the Node B can start sending
data on the secondary downlink carrier starting in subframe 3 of radio frame 10, which
is only four subframes later, as shown by the dashed line with a single arrow in FIG. 7.
[0054] FIG. 8 shows a design of an HS-SCCH order 800 that may be used to enable
single-carrier or dual-carrier operation and to activate or de-activate DRX/DTX. HS-
SCCH order 800 may be sent on the HS-SCCH and may include a 3-bit order type field,
a 3-bit order field, a 16-bit UE identity field, and possibly other fields. The order type
field may be set to a predetermined value (e.g., ‘000’) to indicate that the HS-SCCH
order is for enabling single-carrier or dual-carrier operation and for activating or de-
activating DRX/DTX. The order field may include three bits xpq1, Xora2 and xera3,

which may be defined as follows:

e DRX activation bit (e.g., Xomq1) : set to ‘0’ to de-activate DRX or to ‘1’ to
activate DRX,

e DTX activation bit (e.g., Xog2) : set to ‘0’ to de-activate DTX or to ‘1’ to
activate DTX, and



[0054] FIG 8 shows a design of an HS-SCCH order 800 that may be used to
enabl e single-carrier or dual-carrier operation and to activate or

de- act i vawve 2DRW0BSBX. HSSCCH order 800 nay be sent on thecCH$SS3OCHENT nay
include a 38¥PY order type field, a 3-bit order field, a 16-bit UE identity
field, and possibly other fields. The odder type field may be set to a
predeterm ned value (e.g., OO0 ) to indicate that the HS-SCCH order is for
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Separate HS-SCCH orders may al so be used for activating/de-activating the

secondary @af petefafisy/dematietine RRXAY Me- act i vati ng DRX/ DTX. [0056] For
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data. The UE SE&i SR IAS K PR N YRS RETIRTSCEER BhECHRYeapIEdss t he
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UE. [0057] 3GPP support | ess operation for data transm ssion on
t he downl i slgnakhog oH%@HSI—SC@Hsarmmeatprm,ss theeHNeRI2SEH nayacasshngpe weh tthavent

Lransm os1 Q0 BLATSLSLS. Lo AN LRy o CUing ool selup. The fode B my
ot her g@ans. Theref fipertd AS-NOOR-18sB¥ra8i8RGor data transmission on the downlink.

For HS-SCCH-less operation, the Node B may assign pertinent transmission parameters

to the UE, e.g., during call setup. The Node B may send the assigned parameters to the

UE via upper layer signaling or by some other means. Thereafter, the Node B may send

data on the HS-PDSCH to the UE without sending signaling on the HS-SCCH. The UE

may process the HS-PDSCH in accordance with the assigned parameters to recover any

data sent to the UE. HS-SCCH-less operation may reduce the amount of signaling on

the downlink, which may improve system capacity.

[0058] In yet another aspect, HS-SCCH-less operation may be restricted to the anchor
downlink carrier in DC-HSDPA. The Node B may send data on the HS-PDSCH on the
anchor downlink carrier to the UE and may send no signaling on the HS-SCCH on this
downlink carrier. Limiting HS-SCCH-less operation to the anchor downlink carrier
may simplify operation of the Node B and the UE, which may communicate on the
anchor downlink carrier for other purposes. This may also conserve battery power for
the UE, which would not need to process the secondary downlink carrier for data sent
with HS-SCCH-less operation.

[0059] An HS-SCCH order may be used to activate or de-activate HS-SCCH-less
operation. The HS-SCCH order may include an HS-SCCH-less operation activation bit,



data on the HS-PDSCH to the UE wi thout sending signaling on the HS SCCH.
The UE may process the HS-PDSCH i n accordance wth the assigned paraneters
to recovewoanw/sg3a sent to the UE. HS- SCCH-| ess oper at ipom/usagoonestare t he
amount of 4$P@RAl i ng on the downlink, which may inprove system capacity.
[0058] In yet another aspect, HS- SCCH-|é4s operation may be restricted to
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operation may be the sane on
both downlink carriers, and DTX operation may be the same on both uplink carriers,

which may simplify operation and provide other benefits. DTX orders may be sent on
either downlink carrier or may be restricted to the anchor downlink carrier. HS-SCCH-
less operation may be restricted to the anchor downlink carrier. HS-SCCH orders may
be used to activate or de-activate DRX, DTX, DC-HSDPA and HS-SCCH-less
operation, as described above. DRX, DTX, DC-HSDPA and HS-SCCH-less operation
may also be activated or de-activated with other mechanisms, e.g.,, RRC messages at
upper layer, some other signaling at lower layer, etc.

[0062] For clarity, much of the description herein covers two downlink carriers and one
or two uplink carriers. In general, the techniques described herein may be used for any
number of downlink carriers and any number of uplink carriers. If more than two
carriers are available for a given link, then an HS-SCCH order may be applicable to all
carriers or a subset of the carriers, e.g., a pair of carriers.

[0063] FIG. 9 shows an exemplary design of a process 900 for supporting multi-carrier
operation. Process 900 may be performed by an entity, which may be UE 110, Node B
120, or some other entity. The entity may exchange (e.g., send or receive) a lower layer
order to activate or de-activate a secondary carrier for the UE (block 912). The lower

layer order may be an HS-SCCH order in WCDMA or some other lower layer



both downlink carriers, and DTX operation may be the sane on both uplink
carriers, which may sinplify operation and provide other benefits. DTX
orders nmayoheilmmess37on either downlink carrier or nmay bePredtseéootest7to t he
anchor dowfPi®8k carrier. HS-SCCH ess operation may be restricted to the
anchor downlink carrier. HS-SCCH orderslPay be used to activate or
de-activate DRX, DTX, DC-HSDPA and HS- SCCH-| ess operation, as described
above. DRXSigDFNIE. DO-MSORASANC SOy heids WBpeFerthlerk My the B nivy raediveat ed

or de-acti i o .S t lL.ayer,
sone ot her\ﬁ%iI 3"3%%41 1?1‘1 era{)ﬁ?%\%éeﬁr% ag{&ﬁ%‘ (;% gﬁgbegﬁ E’g?‘&g‘%ge??ff? %?rﬁ‘g%e cgﬁyt he
descri pti oRcdvddaiyrcaginrens ahotbercivgigh] thks cadfyrmey e irN@ReB.OFot Wockupl 2, nke
carriers. In general, the techni ques described herein may be used for any
nunber of AAARI Prkay Sepd éh%ef%‘ﬁ%f gaar T RiftFHeP fg‘F Wi tfonketivater %rdg-.acwat%#rl% t han
two carri erséccﬁﬁ?ryac‘éﬁjiéram e for a given link, then an HS-SCCH order nmay be
applicable to all carriers or a subset of the carriers, e.g., a pair of
carri ¢004] [ 0063]In eh&.deSigshthasentty exe Riptecaminedebither tofacavar e elssacOfte fthe
supporting multi-carrier operatia Process 900 b erfornmed n

ont Ly wh Ry BEH e 0Pl ONGRIBIe, BOTSTIF PEBRE SbE oL Tanor TG df i ¢y
may exchanggcdn@a§- oar$&@NfayPbe HEGEHVEI / thOWE! hdsayfitfidEstaFankRitasdw ¥ ahg i
de-activate a secondary carrier for the UE (bl ock 912). The lower |ayer

order may Wpewanlir8esChrHanettier désien\ERMmtidy muyrdsteymies whethier tol aefisrto 1905 15
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secondary carrier based on other factors, as described above. [0065] The

entity may teononmiccandary eagicr nayaalsnbe¢ apailabee elnvthideatsa, tadbdwer kiygnaldeng) on
may activate or de-activate all or a subset of the secondary carriers.

[0066] The lower layer order may activate the secondary carrier in block 912. In one
design, the Node B may send another lower layer order to the UE to de-activate the
secondary carrier if inactivity is detected. In another design, the Node B and the UE
may each maintain an inactivity timer and may autonomously de-activate the secondary
carrier after a particular inactivity time has elapsed, without the need to send another
lower layer order for de-activation.

[0067] The entity may exchange a second HS-SCCH order to activate or de-activate
HS-SCCH-less operation at the UE. The entity may thereafter exchange data without
signaling if the second HS-SCCH order activates HS-SCCH-less operation, which may
be restricted to the anchor carrier.

[0068] FIG. 10 shows an exemplary design of a process 1000 for supporting
DRX/DTX operation. Process 1000 may be performed by an entity, which may be UE
110, Node B 120, or some other network entity. The entity may communicate (e.g.,
transmit or receive data and/or signaling) on an anchor downlink carrier in accordance
with a DRX configuration for the UE (block 1012). The entity may communicate on a

secondary downlink carrier in accordance with the DRX configuration for the UE



only an anchor carrier if the |lower |ayer order de-activates the secondary
carrier (block 914). The entity may conmuni cate on the anchor carrier and

t he secomwlargioomsssrer if the | ower |ayer order activat e®Crhus2aemaesedary
carrier (bl%®R> 916). The anchor carrier and the secondary carrier may be
for the downlink, or the uplink, or forl®oth links. Mre than one secondary
carrier may also be available. In this case, the |ower |ayer order may
activat e orblgek adtltyat Ehalancher and weewrdapr dpwalisle comiras ynaameyere@mmEDe66]
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UE (bliguyls) 1012) In iR @ddidnl ¥hdTR)itiGOMAY NéomheniOdte dnS &€ eneiadryuslointdrfikr arri er
in accordance with the DRX configuration for the UE081905 16 (bl ock 1014).
The anchor ag¢fIdanee ofitilaray Ddcturonfiguratien ifer sharblE Kiloek d@htvon Theweitity knay
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operation on_the anchor and secondary down|ink carrjers. |In another design,

the entity YRHYK pbltames iewhighdaggeeands sprtdyi the UE todheNodsBer order (e.g., an
1 SO er) gt e e ol e o s n gt o
| ayer or dercemyarve wignt V24 cohBgamcdrofor the UE. The entity may excﬁange a lower
layer order on the anchor downlink carrier or the secondary downlink carrier to activate
or de-activate DTX operation on the uplink carrier. Alternatively, the entity may be
restricted to exchange the lower layer order on the anchor downlink carrier to activate or
de-activate DTX operation.
[0072] In one design, the entity may communicate on only the anchor downlink carrier
if the secondary downlink carrier is de-activated. The entity may communicate on the
both downlink carriers if the secondary downlink carrier is activated. In one design, the
entity may exchange a single lower layer order (e.g., one HS-SCCH order) to activate or
de-activate DRX operation and to activate or de-activate the secondary downlink
carrier. In another design, the entity may exchange one lower layer order to activate or
de-activate DRX operation and may exchange another lower layer order to activate or
de-activate the secondary downlink carrier.
[0073] FIG. 11 shows a block diagram of a design of UE 110, Node B 120, and RNC
130 in FIG. 1. At UE 110, an encoder 1112 may receive traffic data and messages to be
sent by UE 110 on the uplink. Encoder 1112 may process (e.g., encode and interleave)
the traffic data and messages. A modulator (Mod) 1114 may further process (e.g.,

modulate, channelize, and scramble) the encoded traffic data and messages and provide



downlink carrier or the secondary downlink carrier. In another design, the
| oner | ayer order nmay be restricted to the anchor downlink carrier. [0070]

I n one dewognio/kss7entity nay communi cate on an anchor plriuskocomus27er in
accor dance “W%h a DTX configuration for the UE (block 1016). The entity may
communi cate on a secondary uplink carriéf in accordance with the DTX
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[0075] At Node B 120, a transmitter/receiver 1138 may support radio communication
for UE 110 and other UEs. Controller/processor(s) 1140 may perform various functions
for communication with the UEs. On the uplink, the uplink signal from UE 110 may be
received and conditioned by receiver 1138 and further processed by controller/
processor(s) 1140 to recover the traffic data and messages sent by the UE. On the
downlink, traffic data and messages (e.g., HS-SCCH orders) may be processed by
controller/processor(s) 1140 and conditioned by transmitter 1138 to generate a downlink
signal, which may be transmitted to UE 110 and other UEs. Processor(s) 1140 and/or
other units at Node B 120 may perform or direct the process 900 in FIG. 9, process
1000 in FIG. 10, and/or other processes for the techniques described herein. Memory
1142 may store program codes and data for the Node B. A communication (Comm)
unit 1144 may support communication with RNC 130 and/or other network entities.
[0076] At RNC 130, controller/processor(s) 1150 may perform various functions to
support communication services for the UEs. Processor(s) 1150 and/or other units at
RNC 130 may perform all or part of the process 900 in FIG. 9, process 1000 in FIG. 10,
and/or other processes for the techniques described herein. Memory 1152 may store

program codes and data for RNC 130. A communication unit 1154 may support

communication with the Node Bs and other network entities.



120. A receiver (RCVR) 1126 may condition (e.g., filter, anplify, frequency
downconvert, and digitize) a received signal and provide i nput sanples. A
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may process (e.g., deinterleave and decd¥le) the symbol estinmates and
provi de decoded data and nessages (e.g., HSSCCH orders) sent to UE 110.
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A communi catomemfuin predcbbdisplayursupport communi cati on with the Node Bs and

ot her [EO‘%Y‘DI’ K enfthiet Le?r?dugs&l%gt?atljifse logical blocks, modules, and circuits described in
connection with the disclosure herein may be implemented or performed with a general-
purpose processor, a digital signal processor (DSP), an application specific integrated
circuit (ASIC), a field programmable gate array (FPGA) or other programmable logic
device, discrete gate or transistor logic, discrete hardware components, or any
combination thereof designed to perform the functions described herein. A general-
purpose processor may be a microprocessor, but in the alternative, the processor may be
any conventional processor, controller, microcontroller, or state machine. A processor
may also be implemented as a combination of computing devices, e.g., a combination of
a DSP and a microprocessor, a plurality of microprocessors, one or more
microprocessors in conjunction with a DSP core, or any other such configuration.

[0080] The steps of a method or algorithm described in connection with the disclosure

herein may be embodied directly in hardware, in a software module executed by a
processor, or in a combination of the two. A software module may reside in RAM
memory, flash memory, ROM memory, EPROM memory, EEPROM memory,
registers, hard disk, a removable disk, a CD-ROM, or any other form of storage medium

known in the art. An exemplary storage medium is coupled to the processor such that



[0077] Those of skill in the art would understand that information and
signals may be represented using any of a variety of different technol ogies
and technwquenyoosssr exanpl e, data, instructions, conmman@sT/usedoonmser? on,
signal s, bi%®9% synbols, and chips that nmay be referenced throughout the
above description may be represented byl%ol tages, currents, el ectromagnetic
waves, magnetic fields or particles, optical fields or particles, or any
conbi nat i orthe preFesser. cangegBinfomysien dfons lpg write infarmationter the sigreasi ragdumhat

t he various, il Lve 1.ogi C S i i | gorithm
steps desc r§1|l lglﬁaedéife&\ﬁaglyﬁ’ntgg tsfz%émg%\;a\[nh ?‘ﬂhlﬁh@%?g‘éﬁ%ﬁr% tﬁéé E)Ig(}%ﬁ&?)r%iyﬁﬁg ptl%rcr%ﬁ%gére nt ed
as el ectronhd tharsthmdcemedonpuiagr residt tinadne ASIC. CONMDASACT mag rediddat b. usto
clearly illustrate this jnterchangeability of hardware %nd sof twar e,
various il |tﬂ§%11i1§t i e theo Al RMAEs thg PERARESOT Ppd Uhe Storegs MFdiWm My 1eidpas have

been descr!d‘?s%?eté‘?&ﬂﬁo&ﬁﬂ‘?{%hkéh& hgrme of their functionality. Wether
s I np

such functionality enented as hardware or software depends upon the
parti ¢ui8ar appl ilocahe onmandexdegilgy desigsy, it funstiomypleseded mayhee ipdera¢dted

system Ski.ll.ed,artisans may. i npl enent the described functi.onality in
VArying ey Gk FOIBRHET SRR B PP BRI G TOUER | bl SRR
deci sions shAwhd, ﬂ@tfml@&ioh@hﬁgme%%&% 8% of RMShle Po@RRbAYSEMbF M thREIoRE OPe
of the present disclosure. [0079] The various illustrative |ogical blocks,

nmodul es, amd @idecai tasceepwei-tsedabla neesiurac Copwulirirbadebls ticdiel wslndes etlei n
may be irrplcerrlrlen e?d or geﬂlf 15”aEd vgtqnaniga%n%r aIe urpose,.processor,. a i gital
si gnal procgsggr (%@ﬁ? an app dl cation pé’ci FieE™ it elé(li' at edVciTCut (RS 0,
a field progiagarsaasfoabea aém@meﬁlﬁBgi%h abmodeslader toGhaeRbl e storge anaeyi ce,
di screte gate or transistor |ogic, discrete hardware conponents, or any
conbi nat i ofayhbe @8y ayedaleaeedia thydrqagrba aefesiednt dogrcHd JBHPAse Prheceich. A

gener al pur AP BRBARET Eggﬁv&gﬁ?f?%{r%ﬁﬁ@parnﬁcrﬁﬁslﬂﬁi’tatlt&{t ség{i,l ggﬁpﬁéﬁ.r%amﬁé ve,

t he processo y any processor, contr
m cr ocont r @hddét carocorspradeeR ABE MR OBI, BERR@Nle €EBROM oraltsa dpeicalngikle seniged as a
conbi nati on of cogpkti ng devices, e.q., a combjnation of a Dﬁ*P and a
mi cr opr oceS¥ECUGAiSK glo&fsct Sy QT Tl Hopss gieuice % 2By OHiSF Bt 8t Stbssor s
Ih con Unc%%@%d"%)t&n% d?%%r&@f]s@veg Fodtth cgﬁ@ﬁ{eaﬁéﬁ%hh@%_ P &Hhﬁl{-dc%ns &0PB0] The
steps of a method or “al gorithmdescribed in connection with the disclosure
her ei n may sbectersb add élcht dian detadcyessed byar dwacrel-pumos gofpewal-purpodudammenacut ed
by a processor, or . .in a conbination of the two. IA‘ sof twar e nodul e may
reside in [BAd eneral-purpose or special-purpose processor. " Also, any connéction’is properly
termed a computer-readable medium. For example, if the software is transmitted from a
website, server, or other remote source using a coaxial cable, fiber optic cable, twisted
pair, digital subscriber line (DSL), or wireless technologies such as infrared, radio, and
microwave, then the coaxial cable, fiber optic cable, twisted pair, DSL, or wircless
technologies such as infrared, radio, and microwave are included in the definition of
medium. Disk and disc, as used herein, includes compact disc (CD), laser disc, optical
disc, digital versatile disc (DVD), floppy disk and blu-ray disc where disks usually
reproduce data magnetically, while discs reproduce data optically with lasers.
Combinations of the above should also be included within the scope of computer-
readable media.
[0082] The previous description of the disclosure is provided to enable any person
skilled in the art to make or use the disclosure. Various modifications to the disclosure
will be readily apparent to those skilled in the art, and the generic principles defined
herein may be applied to other variations without departing from the scope of the

disclosure. Thus, the disclosure is not intended to be limited to the examples and



menory, flash nmenory, ROM nenory, EPROM nenory, EEPROM nenory, registers,
hard di sk, a renovable disk, a CO-ROM or any other form of storage nedi um
known i n wbeosrtsssAn exenpl ary storage medi umis coupl e@Craskeve/0ps20Tessor
such that 198382 processor can read information from and wite information
to, the storage nedium In the alternati%e, the storage nedium may be
integral to the processor. The processor and the storage nmedi um may reside
in an ASI Cdesiges Asicabeghyicicss pafelsi 19 e aewrdadethsi wiglest ycape wensafrttnérwal{it%, t he
processor ] i jde as discrete conponents in a
user terni2%&9&F%6§§?5?%?%%ggggﬂﬁggélg%%%pIary designs, the functions
descri bed may be inplenented in hardware, software, firmware, or any
conbination thereof. If inplenented in software, the functions may be

st or ed%$3l or tr IEATLRGLIVMMERISone or nore instructions or code on a
conput er -r eadabl e medi um Conput er-readabl e nedi a i ncl udes both conput er
storage nedia and communi cation nedia including any nediumthat facilitates
transfer of a conmputer programfrom one place to another. A storage nedia
may be any avail able nedia that can be accessed by a general purpose or
speci al purpose conputer. By way of exanple, and not limtation, such
conput er -readabl e nedi a can conpri se RAM ROM EEPROM CD- ROM or ot her
optical disk storage, magnetic di sk storage or other magnetic storage

devi ces, or any other nmediumthat can be used to carry or store desired
program code nmeans in the formof instructions or data structures and that
can be accessed by a general -purpose or special - purpose conputer, or a
general - pur pose or speci al - purpose processor. Al so, any connection is
properly termed a conputer-readable nmedium For exanple, if the software is
transmtted froma website, server, or other renpte source using a coaxi al
cable, fiber optic cable, twisted pair, digital subscriber line (DSL), or
wi rel ess technol ogi es such as infrared, radio, and m crowave, then the
coaxi al cable, fiber optic cable, twisted pair, DSL, or wreless
technol ogi es such as infrared, radio, and mcrowave are included in the
definition of nmedium D sk and disc, as used herein, includes conpact disc
(CD), laser disc, optical disc, digital versatile disc (DVD), floppy disk
and blu-ray disc where disks usually reproduce data magnetically, while

di scs reproduce data optically with | asers. Conbinations of the above
shoul d al so be included within the scope of conputerreadabl e nedia.



[ 0082] The previous description of the disclosure is provided to enabl e any
person skilled in the art to make or use the disclosure. Various

nodi f i catwonsiomwss3ne di scl osure will be readily apparentcrwstévoses2skil | ed
in the art 9¥AY the generic principles defined herein may be applied to
other variations wthout departing from?the scope of the disclosure. Thus,
the disclosure is not intended to be l[imted to the exanpl es and081905 20
desi gns described herein but is to bCha&¥Sded the wi dest scope consi stent
with the principles and novel features disclosed herein. WHAT | S CLAI MED

| S: 081905 2 1 CLAIMS 1. A nethod for w rel ess communication, conprising:
exchangi ng a | over | aysakthodderwirelesscdommidigcdiondeomtrisingat € a secondary
carrier for a user equipnment (UE); comrunjcating on only an anchor carrier
if the |ower |aysthigeer? e aypy gidesta #dvats Q5K vaia pspendaty fgririer for
comuni cat i r carrier and the secondary carrier if the | ower
| ayer ordeﬂnggglUEté?@pﬁggsecondary carrier. 2. The nmethod of claiml,
wher ei n t he exclamgiumgcatihg onowry ah ameliororadesr if dnplovee dayee oedorideepctinged ower
| ayer order sent(P a Node Bto the UE to activate or de activate the
secondary ¢ Frpdatycariigle apht hod of claim 1, wherein the exchanging the

| ower [ayer ordebmeRiiidatiagon IRNHICAS: ddhGer AWRKe LR¥RdarPLaeEr fiitRMochNoder B to
the UE to activate or de activate the secondary carrier. 4. The nethod of

claim1, woeedasiaptivates thosgsondagy edrrigr.der conpri ses a Shared Control Channe
for HS-DSCH (HS- SCCH) order sent by a Node B to the UE. 5. The nethod of
claim4, further conprising: exchanging a second HS-SCCH order to activate

or de-activate HS- SCGlfel BSHo®RECRitON Whertiethbexclandingxtbangenysaber
wi t hout signaling if the second HS-SCCH order activates HSSCCH | ess
oper at i on. compriscs receiving the lower layer order sent by a Node B to the UE to activate or de-

activate the secondary carrier.

3. The method of claim 1, wherein the exchanging the lower layer order
comprises sending the lower layer order from a Node B to the UE to activate or de-

activate the secondary carrier.

4. The method of claim 1, wherein the lower layer order comprises a

Shared Control Channel for HS-DSCH (HS-SCCH) order sent by a Node B to the UE.

5. The method of claim 4, further comprising:

exchanging a second HS-SCCH order to activate or de-activate HS-SCCH-less
operation at the UE; and

exchanging data without signaling if the second HS-SCCH order activates HS-
SCCH-less operation.

6. The method of claim 5, wherein HS-SCCH-less operation is restricted to

the anchor carrier.

7. The method of claim 1, further comprising:
determining whether to activate or de-activate the secondary carrier based on

available transmit power at the UE.



6. The nethod of claim5, wherein HS-SCCH- | ess operation is restricted to
the anchor carrier. 7. The nmethod of claim1, further conprising:

det er m niwQ 2odvat0Bss7 t 0 activate or de-activate the secordarys2@anis2er based
on avail abl'8%t ansnmit power at the UE. 081905 22 8. The nethod of claim1,
further conprising: determning whether22o0 activate or de-activate the
secondary carrier based on data activity at the UE. 9. The nethod of claim
1, further conprd si ngheinethoreof] bty 1. [farglear compeipingct i vat es t he secondary

carrier, de-acti ' carnler,: [ Lnactivity
time has el apseéi?é%&mh F%nc%tgl% g%%ﬁg&ng?t?\‘)géteaﬁ% ggtl‘%ﬁe ?aegyrgdrag%ggllélr% fb 8%% &

de- act i vat idata.aciOity &rthapjpar at us for w rel ess comuni cati on, conpri sing:
means for exchanging a |lower |ayer order to activate or de-activate a

secondary carrier for a user equipnent (UE); neans for comunicating on

only an anchor @arrigﬁheirﬁetﬂ&ﬁof*c‘%{iﬁ{l,lf&‘ﬁﬂ%c &gﬁéiﬁg-e activates the secondary

carrier; and neans communi cati ng on the r carrier and the
secondary carri ef thd lower [lgweroriay ectivatadetheastdouditrgscarher, sdecantictating e ri er .

11. The apparatus of .clajm 10, wherein the neans for exch in he .| ower

ayer or dencteulin CEESTaliTe? ARG InBr gy HEC | BHETASa el BT cCERin Dy o

Node B to thsthbHoWRr Gt SabefoPlc d&ivagbhvat e the secondary carrier. 12. The
apparatus of claim 10, wherein the nmeans for exchanging the | ower |ayer

order conprises neans for sending the |ower |ayer order froma Node B to
the UE to acti va}pe or dg- agatti vate .t {16(535 soecon%agtyoncarrglir(iasri. 13. The appar at us
of claim10, wherein th&6Wer fgy r o?dIéIPuCSrrprl’ EEP P Sar ed Control
Channel for HS- BaGhk (diexSKLading0d Usver S8RE oler @0 NatlatFort @-4diRatdha scddndafin

apparatus for wrel ess conmuni cation, conprising: at |east one processor
conf i gur ed ceBicE ki tratsgecainBe(UEdyer order to activate or de-activate a

secondary carri gfe,hOkrdodifiniEHME RIS y (ihehot QaRFTAL FRTE 190Lr QPheY D

activates the secondary carrier; and
means for communicating on the anchor carrier and the secondary carrier if the

lower layer order activates the secondary carrier.

11.  The apparatus of claim 10, wherein the means for exchanging the lower
layer order comprises means for receiving the lower layer order sent by a Node B to the

UE to activate or de-activate the secondary carrier.

12.  The apparatus of claim 10, wherein the means for exchanging the lower
layer order comprises means for sending the lower layer order from a Node B to the UE

to activate or de-activate the secondary carrier.

13.  The apparatus of claim 10, wherein the lower layer order comprises a

Shared Control Channel for HS-DSCH (HS-SCCH) order sent by a Node B to the UE.

14.  An apparatus for wireless communication, comprising:

at least one processor configured to exchange a lower layer order to activate or
de-activate a secondary carrier for a user equipment (UE), to communicate on only an
anchor carrier if the lower layer order de-activates the secondary carrier, and to
communicate on the anchor carrier and the secondary carrier if the lower layer order

activates the secondary carrier.



anchor carrier if the |lower |ayer order de-activates the secondary carrier,
and to communi cate on the anchor carrier and the secondary carrier if the

| ower | aywo 20rod®ss3act i vat es the secondary carri er. 08190%C2AS2&9/044287

appar atus &B1%%taim 14, wherein the at |east one processor is configured to
receive the lower |ayer order sent by a2lode B to the UE to activate or de
activate the secondary carrier. 16. The apparatus of claim 14, wherein the
at | east one processor is configured to send the |ower |ayer order froma

Node B to the UE:to i yat e ivat (@ I rrier. The
apparatus of cl Elj'm li‘,% %\A%@)raga}tﬁsr toged%%{welré" I\glfléé?ﬁo?%ergpg%rsr%roﬁlgeéﬂog&éﬁérzsed
Control Chaonfgurtdto tdGeildSH 16 WS- 19y d e rsehetrbyENdIDB t@th¥ddie taadtvatche deE.  18.
A conput er pr.ogram product, conprising: a conputer-readable nmedium

conpri si ng2cbGdetiesrcgysi G314t | east one conputer to exchange a | ower

| ayer order to activate or de-activate a secondary carrier for a user

equi pnent (UE), code for causing the at | east one conputer to conmunicate
on only an anchde. carlihceappafatthef| dwer l4ayehereindére de-lenst ionat poctdser is

secondary cartier, and code for causi,ng.the I t o conmputer to
communi cat SORTEEHE GATIGRC dar T kf Sader Rems SHadt 3P Bk TEdp FHVEReT Aoner
l'ayer ordefc@ehd MRl8OnHRE @fs@ndary carrier. 19. A nmethod for wireless
comuni cation, conprising: comuni cating on an anchor downlink carrier in

accordance with a di scontinuous reception (DRX) configuration for a user
equi pnent (UE); 1a;}nd rméuniarcgti ng. on seﬁornﬁlla{ljé lgommai nlk P(%lpriglr ii n .
accordance with the 81 |u§u(F ati'oh ?’o‘?’ f'he | Vhe “ArcRor" GOWATTHK
carrier anghbid @eoNdRinheHRMMS-DRCERHS-SCCRB brdtg s6QBHYRINSIHI FBUE.N whi ch
data can be sent by a Node B to the UE. 20. The nethod of claim 19, further

conprising: sending a |ower [ayer order fromthe Node B to the UE to
el vate o Se.ay of o AR0LGYI AR SRfANEROT, Comml i, carter and
conpri si ng: 0819@%xo@%uter-readable medium comprising:
code for causing at least one computer to exchange a lower layer order to
activate or de-activate a secondary carrier for a user equipment (UE),
code for causing the at least one computer to communicate on only an
anchor carrier if the lower layer order de-activates the secondary carrier, and
code for causing the at least one computer to communicate on the anchor

carrier and the secondary carrier if the lower layer order activates the secondary carrier.

19. A method for wireless communication, comprising:

communicating on an anchor downlink carrier in accordance with a
discontinuous reception (DRX) configuration for a user equipment (UE); and

communicating on a secondary downlink carrier in accordance with the DRX
configuration for the UE, the anchor downlink carrier and the secondary downlink

carrier having common subframes in which data can be sent by a Node B to the UE.
20.  The method of claim 19, further comprising:
sending a lower layer order from the Node B to the UE to activate or de-activate

DRX operation on the anchor downlink carrier and the secondary downlink carrier.

21. The method of claim 19, further comprising:



receiving a |lower |ayer order sent by the Node B to the UE to activate or
de activate DRX operation on the anchor downlink carrier and the secondary
downl i nk werwiognwss322. The nmet hod of claim 19, further ceoprEissiNmiIs277
exchangi ng “8198hared Control Channel for HS-DSCH (HS-SCCH) order to activate
or de-activate DRX operation on the ancBér downlink carrier and the
secondary downlink carrier. 23. The nethod of claim 19, further conprising:
exchangi ng a | ovwegeiviag arloweigkyer,praer pat dxctho Nadevihite Hie Ehrtpiastivase of ide-

secondary (1?1%{\%2& 'B(R)% %ré)re}a%{) R, A& tain\éﬁ%redo%nl O\'M(?]al(f‘ttiérvﬁ{de th@@éﬁ&ﬁ%ﬁfﬁ!ﬁ?ﬂhﬁp the

anchor down carrier and the secondary ink carrie e net hod
of cl ai m 1Qarrfedrt her conprising: communicating on an uplink carrier in
accordance with a di scontinuous transm ssion (DTX) configuration for the
UE. 25. The nethod of claim 24, further conprising: exchanging a | ower

| ayer order on the a%‘égﬁqﬁ&%‘ljd—lzﬂﬁl %@Ij&}%&c%})ﬁgg secondary downl i nk

carrier to activate or de-activate on on the uplink carrier. 26.
The nmethod of cleachmnghg & Shahelr Coonpl Chamgel fox dhSHMNGHY) @S-SGEH) | ader tor der

on only the anchor downl | arrier to actiyate or.de-activate DIX
operat ] on dFCTRBOLAT TR s R aietagon o st gHlin carinr £90 et pdery
conpri si N doaaNANRiEat i ng on an anchor uplink carrier in accordance with a

di sconti nuous transm ssion (DTX) configuration for the UE, and
comuni cating on a secondary uplink carrier in accordance with the DTX

configuration f the, UE, th ncho l.ink carr.ier and the secondary
uplink carrier %évi ngrhgénrﬁ%%da%fﬁ% lrrllaf;?eg&thler\%%?leﬁ%SIH%[ta can be sent by the UE

to the Node B. 28chahbmgnEilbhes:9fr eldad vin I arfcHbit dieynlm@raari«sion 0B85
comuni cating on only the anchor downlink carrier if the secondary downlink

carrier isdgenbiekicgaicedo aHyate RinierheaeinPReh oppEtiah RotheabwAPT ARWBRRK i er
and the secondanyy %%‘@Qédn%ry downlink carrier.

24. The method of claim 19, further comprising:
communicating on an uplink carrier in accordance with a discontinuous

transmission (DTX) configuration for the UE.

25. The method of claim 24, further comprising:
exchanging a lower layer order on the anchor downlink carrier or the secondary

downlink carrier to activate or de-activate DTX operation on the uplink carrier.

26.  The method of claim 24, further comprising:
exchanging a lower layer order on only the anchor downlink carrier to activate

or de-activate DTX operation on the uplink carrier.

27.  The method of claim 19, further comprising:

communicating on an anchor uplink carrier in accordance with a discontinuous
transmission (DTX) configuration for the UE; and

communicating on a secondary uplink carrier in accordance with the DTX
configuration for the UE, the anchor uplink carrier and the secondary uplink carrier

having common subframes in which data can be sent by the UE to the Node B.

28. The method of claim 19, further comprising:



carrier if the secondary downlink carrier is activated. 29. The nethod of
claim 28, further conprising: exchanging a single |ower |ayer order to

acti vat e wo 2dm/mes37vat e DRX operation and to activate orcuarsaabiovere t he
secondary &@WAYink carrier. 30. An apparatus for wirel ess conmunication,
conprising: nmeans for communicating on 8h anchor downlink carrier in
accordance wth a discontinuous reception (DRX) configuration for a user
equi pment (UE); camnumieafag osronky theumichen dovenlovr cardesdd Mpasoportismndpyrligdar ri er
in accor dagg]f;-e\piist&_&c% a gonfiguration for the UE the anchor downlink
carrier an e secondary downl i nk carrier havi ng conmon subfranmes in which
data can be sentcobynumiditdge d3 the drvhot)dowdlink theicappdr @t usc@fdast downBik
further conprj si-fng: means for comunicating on an uplink carrier in

accor dance Sairteh fdhgpecepdary AQWDNN, ¢arens 8ei\dted DTX) configuration for the
UE. 32. The apparatus of claim 30, further conprising: neans for

communi cating on an anchor uplink carrier in accordance with a

di sconti nuous t 28nsnBsinoath¢ddiDOaioaly, ifigtheatomprifiog: t he UE; and neans for

comruni cati ng on econdar link carrier in accordance W t he DTX
Comrourati o0 fordnEmen Sndls BenEyS e dolvte F 830" fad il by

uplink car phgko NANLRGr OB atS I seediRiary dbwMlinkRafiRka can be sent by the UE
to the Node B. 33. The apparatus of claim 30, further conprising: nmeans for

comuni cating on only the anchor downlink carrier if the secondary downlink
carrier is de- acjg)i vatAed' ang neans %%rwni cating on the anchor downlink

carrier and the econdlaarpypa%‘o]\lﬁnP}r Wl%rei((?g%r'?? ermln]@atf(ﬁlec%rg %%I(]:I%iry downl i nk
carrier is actiwaa@6for communicating on an anchor downlink carrier in accordance with a
discontinuous reception (DRX) configuration for a user equipment (UE); and
means for communicating on a secondary downlink carrier in accordance with
the DRX configuration for the UE, the anchor downlink carrier and the secondary

downlink carrier having common subframes in which data can be sent by a Node B to

the UE.

31.  The apparatus of claim 30, further comprising:
means for communicating on an uplink carrier in accordance with a

discontinuous transmission (DTX) configuration for the UE.

32.  The apparatus of claim 30, further comprising:

means for communicating on an anchor uplink carrier in accordance with a
discontinuous transmission (DTX) configuration for the UE; and

means for communicating on a secondary uplink carrier in accordance with the
DTX configuration for the UE, the anchor uplink carrier and the secondary uplink

carrier having common subframes in which data can be sent by the UE to the Node B.

33.  The apparatus of claim 30, further comprising:

means for communicating on only the anchor downlink carrier if the secondary
downlink carrier is de-activated; and

means for communicating on the anchor downlink carrier and the secondary

downlink carrier if the secondary downlink carrier is activated.



