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[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 incrcase 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.



WO 2010/ 008837PCT/ US2009/ 048277 081905 2 SUMMARY [ 0005] Techni ques for
managi ng operation of a UE in a nulti-carrier systemare descri bed
herein. The system may support two or nore carriers on the downlink.
One downl i WR 206Y%0$38T nay be desi gnated as an anchor dowdusRowassier ,
and each re 19?ng downlink carrier may ,be referred to as a secondary
downlink carrier. The system may al so s@pport one or nore carriers on

the uplink. One uplink carrier may be lﬁlﬁi}r( it,ted as an anchor uplink
carrier, and each remai ni ng uplink car ‘g?‘if any) nmay be referred

to as gossgondar Yeetpliquak fo@mian@ing [0pORAGI Bf N UBS REGE muBi-EOMET sysRUE hare
order may be used go transition the UE between single-carrier and
mul ti-carri é%escefgsf# RGN, TheifesteB iRy SHBRAST 0 FAPOTREGTISE qriofie dowaiyike One

si gnal i ng t htyn Y cRBerSERY bd sl GKhY afihdr &6vidimk @iy, a%ﬁ%&huxﬁﬂﬁ{ni g
| ayer signaling. For exanple, the |lower |ayer order may be a Shar ed'
Cont rol Chanleenlitloparis mschs (SRSSAREs aserendary dowdbibacrlri@DNIRe (SYEBNE) ay

I n one desi j r to_activat.e or
de-acti vat e%glkosslie1 orlﬂglreﬁ %%Jrrfgi%gﬂp\ég’oor% 41 %gﬁ%\'/ma(?'{'ﬁlﬁpqéggf o ﬂﬂﬁﬁ ﬁlgeﬁl%aﬁ?da
Node B. The abl&n raghoc ophinknéacadreand dabh tdneitiogleplBhl( ¢a)ri@rifany ymbh e astahalr
carrier if the | ower IalxD order de-activates the secondary carrier

c

or (ii) on BOFH FHEdE cegllrnkﬁ?falersecondary carriers if the lower |ayer

order gedoeyat es tihen €sefdalowee Myt Sfder Q0K hftdapatMskioRIRECEE, bdthEen
HE may have t he sane di,scaonti nuous reception (DRX) configuration for

al | downl i nRINS&rFaFaF ind e Breatrive OBHAEOTi Sk PR bias otden it besiowar layer
(DTX) conf i ginatiicoRa:fdy Bd dentiRbic i G £ddeéfﬁci¢mﬁh&{5u@¥ Eapacd&%ﬁéﬁng%@
I nabl' e ownfi n

fromthe Node B on one ‘or nore downli'nk carriers In
subframes, whirerenthy layeer detee ordenaty Bgsebhansl Comgrobitanh forgd$-RxSChh (HS-

The UE may @Qkﬁl . quﬂg r..nmore, uplink rriers.in
enabl ed uplin s)gtﬁée?al%lre%gltdg%ﬂ C %@yﬁﬁgﬁ@ﬁ;@gr% he eglgg’etge cgﬁ:‘a Pfe TooTXe @
confi gur at i dower[l9@081den toysttivatn @t Hencthsmer SecoldBnSETHE fos theqpemtihi aml/or
may be restricted to chor _downlink carrier., The U y be

confi gured FBE"%—I%@&%?; Eg% 8h C%Hl“ﬁ‘é?ﬁﬁ@ﬂh@gﬁ&%gﬂﬁ@n&nlw}ee
transm ssi onngak aarEtefShe HRer MosiCorBerRYacE ek Wak&ofdhrd @@rri@ﬁ&!“ﬁﬂg on both
downlink carrier to the UE and may send no signaling along w t he
data. The UHSagrchpr 3pdseconday ety odRnionsk 1ayar ordsr dcfivaiesciie depradary
w th the asgigred transm ssion paraneter(s) to recover the data sent
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2010/ 008837%gi’llgldﬁggggflop%%zzgwnlink carriers and/or the same discontinuous transmission

(DTX) configuration for all uplink carriers. The UE may receive data from the Node B
on on¢ or more downlink carriers in cnabled 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.
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wi rel ess conmuni cation system [O0011]FIG 2 shows a frane format in
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[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-SCCH orders to control UE operation.
[0617] FIG. 8 shows an HS-SCCH order to enable single-carrier or dual-carrier
operation and to activate or de-activate DRX/DTX.
[0018] FIG. 9 shows a process for supporting multi-carrier operation.
[0019] FI1G. 10 shows a process for supporting DRX/DTX operation.
[0020] FIG. 11 shows a block diagram of a UE, a Node B, and an RNC.
DETAILED 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), ¢dma2000, etc. UTRA includes WCDMA and other variants of
CDMA. ¢dma2000 covers 18-2000, 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), Ulfra Mobile Broadband (UMB), IEEE 802.11 (Wi-Fi), IEEE
802.16 (WiMAX), IEEE 802.20, Flash-OFDM®, e¢tc. 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). ¢dma2000 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,
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[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 downiink 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



Channel Channel Nane Description P-CCPCH (Downlink) Primary Conmon
Control Physical Channel Carry pilot and system frame nunber (SFN)
C pl3-1 HS-SCCH ( Downl i nk)
WO 2010/008837 PCT/US2009/048277
081905
6
below, an anchor carrier may be an anchor downlink carrier or an anchor uplink carrier.
A secondary carrier may be an secondary downlink carrier or a secondary uplink carrier.
[0030] Table 2 lists some physical channels used for HSDPA, HSUPA and DC-HSDPA.
Table 1
Channel Channel Name Description
P-CCPCH Primary Common Control | Carry pilot and system frame
(Downlink) Physical Channel number (SFN)
HS-SCCH Shared Control Channel | Carry signaling for packets sent
H | (Downlink) for HS-DSCH on the HS-PDSCH
[S) HS-PDSCH High Speed Physical Carry packets sent on the
P (Downlink) Downlink Shared Channel | downlink for different UEs
A | HS-DPCCH | Dedicated Physical Control | Carry ACK/NAK for packets
(Uplink) Channel for HS-DSCH sent on the HS-PDSCH and CQ1l
E-DPCCH E-DCH Dedicated Physical | Carry signaling for the
gl (Uplink) Control Channel E-DPDCH
U E-DPDCH E-DCH Dedicated Physical | Carry packets sent on the uplink
P (Uplink) Data Channel by a UE
A E-HICH E-DCH Hybrid ARQ Carry ACK/NAK for packets
(Downlink) Indicator Channel sent on the E-DPDCH
[0031] FI1G. 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 7y ppsen = 27T, from the subframes of the
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
DY 7gmen,. chips from the frame timing of the P-CCPCH, where 7y 1, is defined in
3GPP TS 25.211. The E-DPCCH and E-DPDCH are time-aligned and their frame
timing is offSet by 7, , +1024 chips from the frame timing of the P-CCPCH, where

Topen, = 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.



Shared Control Channel for HS-DSCH Carry signaling for packets sent
on the HS-PDSCH HS-PDSCH (Downlink) Hi gh Speed Physical Downlink
Shared Channel Carry packets sent on the downlink for different UEs
HS- DPCCH (wolz201kps93edi cat ed Physi cal Control Channel f @CHAS20080k8277
Carry AC QNAR'Pdr packets sent on the HS; PDSCH and CQ

{0032} In an aspect, an HS-SCCH order may be used to transition the UE between
single-carrier and dual-carrier operation. HS-SCCH orders are lower layer signaling
that may be sent more quickly and efficiently than upper layer signaling. For example,
an HS-SCCH order may be sent in 2 ms with few or tens of bits, whereas an upper layer
message may take much longer and may include many more bits. Lower layer may
refer to physical layer (PHY), Medium Access Control (MAC) layer, etc. Lower layer
may be different from upper layer, which may refer to Radio Resource Control (RRC),
etc. The lower layer and upper layer may be terminated at different entities in the
system. For example, in WCDMA, PHY and MAC may be terminated at the Node B in
whereas RRC may be terminated at the RNC,

[0033] HS-SCCH orders may be used to quickly transition the UE between single-
carrier and dual-carrier operation. The UE may operate on only the anchor downlink
carrier and the anchor uplink carrier for single-carrier operation. The UE may operate
on all downlink carriers and all uplink carriers for dual-carrier operation. For example,
the Node B may quickly transition the UE to dual-carrier operation whenever the Node
B has a large amount of data to send to the UE 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 ficlds. The order type field may be

sct 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 (i1) 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:

I. Revert to single-carrier operation when the UE is power limited,
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[0036]

[0037]

[0038]

2. Power savings at the UE,
3. Free unused resources in the system, which may help admission control, and

4. Load control.

The amount of transmit power required by the UE for data transmission on the
uplink may be dependent on the data rate and the uplink channel conditions. The UE
may be power limited if the required transmit power exceeds the maximum transmit
power at the UE. This may occur if the data rate is sufficiently high and/or the uplink
channel quality is sufficiently poor. The UE may become power limited even when it is
not at the coverage edge of the Node B. Conversely, the UE may not be power limited
when it is at the coverage edge. A power limited scenario may result from channel
conditions that can change faster than the RNC can react but may be slow cnough to be
manageable at the Node B. By quickly reverting to single-carrier operation when the
UE is power lirmited, the required transmit power may be reduced below the maximum
transmit power, and the power limited scenario may be averted.

The UE may process more downlink channels on two downlink carriers in dual-
carrier operation and may thus consume more battery power in dual-carrier operation
than in single-carrier operation. The UE may transition to single-carrier operation when
data activity is slow in order to save 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.

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-
carricr 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.
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subframes may also be referred to as DTX bursts. The UE may receive signaling and/or
data in the enabled downlink subframes and may send signaling and/or data in the
enabled uplink subframes. The UE may power down during the idle times between the
cnabled subframes to conserve battery power. CPC is described in 3GPP TR 25.903,
entitled “Continnous Connectivity for Packet Data Users,” March 2007, which is
publicly available.

[0040] FIG. 4 also shows exemplary configurations of DRX and DTX for the UE in
CPC. For DRX, the enabled downlink subframes may be defined by an HS-SCCH
reception pattern. For DTX, the enabled uplink subframes may be defined by an uplink
DPCCH burst pattern. In the example shown in FIG. 4, the UE is configured as

follows:

¢ UE DTX cycle | = UE DRX cycle = 4 subframes,
e UE DTX cycle 2 = 8 subframes, and
 UE DPCCH burst 1 = UE DPCCH burst 2 = | 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 arc 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 7y, . 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
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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
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subframe 4 b ieadt shd haRend SigndIRYonSHOLE AR & Qbts ﬁ&dt'o@@a d;ltMB%b :,Pﬁ)wn

HS- SCCH order, the enabl ed downl irnk subfranes are d term ne
HS- SCCH r ec ébFiGnf. pake sigpalingrmaayt spavesnsdsiovs papiicteks Sighfas ehmr@dmg codes

of b5, SacH oy dbaoRe bR pPE e MhEha R & B ROR T i R RR

whi ch two d(sxgnahrtg(orc&rerﬂ%@(&hdncbnmytmdmesd(theaﬂ&i’@scw & avcaiddhiadl witlf efe

the UE. The se on carrjer _my be active only when

HS- SCCH or délrgé’aé'}ge V\f}] ‘{l Seﬁg{%{‘%{]ﬁo activate this carrier. For
DTX, t heoswE may DGPB@ﬁiﬁpoﬁ@mS@CHheésh@eMﬂbﬁfﬂf deR ks Rid8ish oR @tel ®fwhlink.
showmn in FIG 4. For the UE may be configured wth the HS- SCCH

reception paPt @§ @%\;ﬁs Pperiiiay, the N‘FG@ST]‘Y PRSIER PCRIPSPITAES BRSO PRIAMEETS,
7, the NodeBmzends ¢ uﬁ%lmé@lﬁ:{ STHONGHB MaY Qer{dk{ge §ﬁ%ﬂ@@ﬁ&¥m9ﬁ%’¥3$ ek

carrier and enabl e dual -carrier operation (denote
t o dual - car MEeyia upper Fyer sighjaling ot besage ¢thergugdans. a'ﬁlErehft@f, threddods B mayreent

and in subfr h

orders, thedﬁ%?e?ﬂbe carl:%sge(%%jiodtﬁ?%ﬁtwg geﬁl@n%%%% g %&@@ﬁb? HE
carrier in Swlysmﬁﬂ&rﬂle éﬁSaI{tiDSa(dHohmwtbrdahceswiﬁi tharmsgnstliph@ndted toGadaveLiny
operation | ena B send SCCH or ders to
de- act i vate ée% glﬁeggfp*yq_g%gﬁpﬁnlﬁs %PFF% igp may e Slileearg‘i’“r‘[‘él‘) sigagling gn
operation (d@%ﬁdnﬁ&vhl&im@ilm&dﬂfysﬁeﬁtc&pﬁﬂke carrier” in FIG 7) to
t he UE |n subfrarre radio frane 5 and in subfrane 1 of radio

frame 1%958lafter Is‘b}‘ﬁ?ilaﬁ@h?rh@%ct HES-SEEH-BroapesationipaNiestEcEd io sherpnchor
data to the bk QR it Be-ASEPRT T8 WYk BmSREdhl Qhtaldl 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,



WO 2010/ 008837PCT/ US2009/ 048277 081905 12 subsequent enabl ed downl i nk
subfranmes while single-carrier operation is enabled at the UE
10052]In the exanple shown in FIG 7, the Node B sends an HS- SCCH
order to WO 2810100883t e DRX/ DTX operation in subframe 4 @CTrsdicooiseanme
9. Four subf?dfes after sending this HS-SCCH order, all subfranmes on
each activated downlink carrier are enabfed and may be used to send
data to the UE. The Node B, sepds .an - order to activate DRX/ DIX
operation i ATAHHRPRRRESCH0, Pa‘ﬁT a(?“?’?“éﬁg'%?%ﬁ{ﬁf‘éf’pgﬁtﬁ?”r%ﬁ%sl 4¢ feifvate HS-
sendi ng thi Sd@-@@%ﬁe@g@gr, t he enabl ed downl i nk subfranes are
determ ned by the - SCCH reception pattern, and the enabl ed uplink

subf r a0y e delepsrerbd PYXtasevaion Prka BPEQststostbipaEeHIDPPoTSs 3R

shown in Fl ?it, dnd awsggﬁélg%ﬁjpgraitﬂn §(i,tﬂrgéi§f lﬁ%ﬁ%’ 8% 1(1)5%3 &8 Ariv2R AR abR%ie

is activated, a first rder may be sen e-activate
DRX/ DTX opeld#tX,oRTXa -l S 8to nahdHES SKUCH-desel experatiyn, beesigenitel§.ouFhese four

subfranes | . ctiv he seconda link garri.er. There

o' dol ay apFaiibd pRChY BL Sort Mord AP HS: SR o, Bchitben T isBeTpy
sent (e.g., of Bachuli$SAXRI 4rdef. [foah BSSCORE ofler tan ¢dng Gp wWethidaaktivhiba begn
be sent on the .secondary, d i carrier (e .g.,.in subfra 2 of
radi o frame BEp)n 0%3?‘%?@%3/8%@ ?f@'é‘b?éaﬁ(%fgéetﬁf&r%g%w HSF depne
to de-acti vaiesORY cand, A (B HISACH-&%S b[l\/@ﬁtﬁ)_ntahﬁva‘%i%ﬁ BRGRHYed@NTh lafdther
carrier in the sane subfrane. For exa e, if these two orders are

sent i n subfRaNECH wer aBisscbahbaye. ¢ Memiotlis doeie Be daRXs DR, and HS-
sendi ng dat gC@y_;egWe%ﬁa%ﬁvm@g\@L LS WAL Blons ERSEOH drBerS AR &grﬂ’c-?’
(e y sub own by

of radio frame 10, _ isS on our ranes |l ater, as sh
the dashed H$E Aidthvatorshinghe bassmow inother 8S-SCCH 064 1 The faur &ctvhmsbiss

design of an T r.d that .may be used to enabl e

singl e-carr ir%a&@éssggsglﬁ}%grgfﬁt&{ SE)SFSdPP%)ﬁﬁr DAYt activate or

de- act ijewtie DRX/ DiXamidSSEEHmanaiemeB0R DO S efd it® MidrieiohiSyihCGCPT amng
may include,a 3-bit, order_ type field, -bjt order field, a 16-bit
UE i dent i ty °FifERigyedAy eﬁ%_&ﬂgﬁﬁﬁw%thgﬁcﬁfip&kﬁ mﬁbé%enuaééir toy ggsitipp dhegUE
may be set herwacPEigRLRH B AR dYAlch®ick Bpd@ation. AIVX bopbi@tibiHhag L e AR on
the HS-SCCH order is for_ enabling si ngII_ae-carrl er or dual-carrier
oper at i on af@thf gypvdiak jcymiersn gnd P Teke aparatipat g DO/ BINK. onThrsh oplid cariiess.d
may i ncl ude LS Iy i g@;{ f

as follows: “}%ﬁ%’g?ﬁgﬁféﬁrﬁ?ﬁ?‘é%&% 83{%3[%? %é]ﬁt%‘@bf[fg e- %g}%?[\(/%gtsglﬂ
or to 'l' t eithartdowaliek @R¥gr or DY teatdinetd wrthdanchéredaynlink camlie®) HS-SEETH-

t2810/00 0;[38 Bg%ﬁ&%%g%gfi%ﬁ%%féégwa%c c?r‘tcfoyv%}ireLl( ([:?d-ll-'i')fér. aﬁé’_sc}éﬁ 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-Icss 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 centity, 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



DC- HSDPA activation bit (e.g., xo,d,l) : set to '0" to de-activate
t he secondary downlink carrier or to 'l to activate the secondary

downlink carrier. The DC-HSDPA activation bit may al so activate or

de- act i vat wotzaw/ogs88ondary uplink carrier, if present. [FIEB:MIe48277
HS- SCCH or d&F!%br acti vating/ de-activating the secondary carrier(s)
and activating/de-activating DRX/ DTX ma§/5 al so be defined on other

manners. Separate HS-S .orders .ma | s ed for X
activating/ &g_ng%qg. B3 esfﬂ?e%&&ﬂﬁdﬁ?f/bectg? Eﬁe&s(oégloﬁﬁam the UE may receive
activating, /teteicwd ilvak i0ager DR B Xhe NOBSE FOtheNOEB! acOPRE Bk ideicliVhte the

HSDPA, the Node B may, send data on the HS-PDSCH to the UE and ma
send si gnal iSAYPNEHY CRBieHSIgneihet dasias) Be snigyingy Reghe NedeiBt &or bleck RRathe

in FIG 4. Tgess9Ra) e IRYIoGePYEY¥: b e}* QYShOVRNB LBt UE Qle—aa%ti‘}a?rg the

spreadi ng codes and 't he codi ng and nodul ati on schenes used to sen
t he data. Tisecongarsegricecei ve the signaling on the HS-SCCH and may

proces HS- P LN.:accor da i ignaling.to recover .the

dat a s«j‘rjl'iéafo theli)ra%_!3 F%@%ﬁ%%ﬁ%@e {ég&{%%ﬁf ItoegsWS%e?ra el"%ﬁv%teott €

dat a t ransmisssindary crrridiebasainmh iamkilableo trarsBitSpsktrl @sthe AT Sfdr Gkamplee the

duri ng cal | CPORY PR RBAG°HoA) e HEE SES PR o SHEY Grvet 574 Fe
UE via uppemolvayBiited. JhPddof@r GEsidty tOfRitP AP deRBANS whEMeF R3cti®kte of &

Node B may send data on the HS-PDSCH to the UE wi thout sendin

si gnal i ng” ot HiS-ssesordpry TosE i uibargyorpae estévifys thsUBDSE ?I}iifﬁg may also
accordance Wihid a3 8L AR sRRLATF LTS ﬁa‘g%c[]&{:&}{&r fa 0K, AAE&r! l@c{]ctrt]borv

the UE. HS-SCCH-|ess operation nay’ reduce e anount of signaling g’n
t he dovP#65Shk, whiTbh ety maypooweingptst (e, dapasit pyrec¢io8a) hmd/yretigratiog)her
aspect, HS- I oper ati on he r ricted to the anchor.

downl i nk car%gge-grn %%Eﬁ%%ﬁ At\ge ‘llchr;%3¥ &ﬁglémggi%eyactggﬁt ° glgtsgcogﬁar? [yaer (block
HS- PDSCH on %t#te “Eircémity dawrbmalantaterdnethe taocHohearkler anithoayconend cadier if

signaling on the - S on.this downl,ink carrier. Limtin _
e SocH | oo d BB ELRY 574 et e B ik Sk 16 e dhrgpvieyand
operation ofihd figoddadecdBriantdayt befd: tho doAIRR, HBihc GBI RE ¢ BiP MnksheMore

anchor downlink carrier for other purposes. This may al so conserve
battery powdknfQie seprndpyy caggigramaswdtn Be avtilahlse dntthis shsse Esslowpelayer order
secondary doyil .-pkiCar do LFivAtOh1 821 &ibS&{kF enM < | ess operation.
[ 0059] An HS% or der maywbe usedg!tbg gcth:%g(’%bgh%?g e-activat e

HS- SCCHOM6¢Es opeiTae layrer 1@ige otdsr BECHcHvatiethe wagonday lcatier anbleigk STCHH @s:s

operation agtiyatd Ot b may R IRILNFL B2 BE 1S RBER0R. H
secondary carrier if inactivity is detected. In another design, the Node B and the UE
may cach 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



which nmay be set to '0' to de-activate | S-SCCH | ess operation or to
"1" to activate HSSCCH-| ess operation. [0060]In general, a DRX
activation bit, a DIX activation bit, a DC HSDPA activation bit, and
an HS- SCCH¥Dg8H)/08886Y at i on activation bit may be used t PCAAIS2002{06820T
de-activate ®®R¥ DTX, DC HSDPA, and HS- é:CH—I ess operation,
respectively. These four activation bit may be sent in one or rmre

HS- SCCH ord n on,the acit h HS- SCCH ar der.
an HS- SCCH g‘:)%gf d@gﬁ) carty 75Ot &nﬁrﬁ% dﬁ%’t g%@frg(n CHIES, MEheRVP rFOHﬁ%O“
design, the dBRthMfraﬁlﬁde@nbmﬁcﬁQielsvﬁtﬂyQﬁb RbdesSB e bE. sent in one

HS- SCCH_or der, aEFS CCH | ess gper ation_activation bit may

sent i n®%3bt her S‘?‘Agﬁ entife mag g thg,¥gdyBovire N?fj%ﬁdﬁ%’eﬁen@éslptjﬁf
the DRX, DDiayeanflddiSSEoH RSSOORT &ldbgNioddhi YAt b0 s e

in one HS-S C&—i or ders§ and t he DCHSDPAgagtr %aﬁtjrﬁoﬂﬁ %ti?h%acg/rng%aéggﬁtt% ?ﬁx
anot her HS- SCTRlien g the ampkorfapd rsecaedwd@rr@lrrﬂcbqar@rﬁayl atoger Hesigre fte dnfity

HS- SCCH ord e E@@g rf@%ﬁ@ﬁ

DC- HSDPA angﬁaﬁ(tﬂsqr n ergg I on vﬁfieﬁé g%% ﬁgg}%gﬁ gﬁas escrrdtg:‘e)dSent
above. HS- SOgHhoNdde B weartivee us ddad:tofater}amﬂ dpremrtloh Ioe thiEartvRdmmelnsecondary
single-carrrer d dual -c rrree%ﬁe atron gerat'onma

th
same on bot ({948 C?ﬂ?eéar ’dhf)'ILS’(W%rp]ér"'%[t‘?r ‘ﬁ@f/lbﬁéelit a & Eﬂr

bot h upl i nk deamlihletSriendti thdsdtbydasy aPYAlink QBRI A SRR defp) hdRwet b@ér
benefits. DTX orders may be sent on either downlink carrier or may be

restricted o8 eFFT@YéPﬁé"F?Hr"thW FAPPRRk cAREISCCH ess operati on may
be restjimfed torf ke %ﬁ@@%h@%ﬂﬁ&@ﬁyc&ﬁﬂdlﬁﬁcaté"% %Q%gﬁrﬁ G%%Sl@e?ﬁlgem

used to activate or de-activate DC- HSDPA an
operation, ascuiéaes ivHEd 2 ab bk econbHRYAtOT Yor the- WEDDAocknH) 165 SbeHeritisg snay

oper ation n%}ﬁmﬁluﬁﬁ&%%naacgéc%@&ag)d @fnkdc%rr?e?tlﬁ X@cto%%m\% %th ehﬁﬁ“){ C nﬁ ration
nmechani ss A ome ot her  Si Ghart é
at | ower | ay"wrthe éIEc(blchOGBEj)FdPhecaheirorrwd serumdar;oﬁpltdke:admsscmaphm&n:ommon
herei n covers,.two.downlin arrrer and .o t link carriers.
I'n general, "PH& ?ué’grﬁ'ﬁ’]eﬁ'&ég 1@7—:&%? ?% %rbé’rqﬁ ﬁ%&oﬁ%%ﬁ for any
nunber [01f71}10vvn| | MK amothet @IeSighNeheaBitith URBE T cotfmutidatd)onCal NipBhI - cabder in
nore than two cgrrreré are_avail able for a given link, then an

HS- SCCH or déFC cp@ i BpPTXapmberation fordhy Hber Shopntily sutsaehage prewer
carriers, e|fer oRleP@ fhe @hcHoRHEW Al cah%?%ﬁlf's&onaargfa%%mpca%&@ b & vhte
desi gn of a process 900 for supporting nulti-carrier operation
Process 900 ofre§-apiévagre P opesitiop qanthe niplinky carvipi. chltmytl\tﬂy U @ity nNGdB
B 120 or s

Fecei ve) o rogisd lexBbbe o 1WA LEM ot S EXROARAGUDE ofhige R o
carrier for dt:hetntaEeIDEK@mkraadﬁ) The | ower Iayer order may be an

HS- er in or sone.ot her tower

010/ 0UEh PCT) 1 HETR0 Be 9 T8 195 or St i 1y o rehee dguelighcertitie
entity may betht Recoklary downhhiogdri@lid deubtevatdd. NBY chBEShMEIBuliOWbn the
| ayer order sent b?( the Node Bto the LIE to activate or de-activate

the secondabgt! gl caryigrs A{5e prepnéney dgmnlinkrarmienis acivaiey Ipene Hesigwo the
B. For bl ockn®dZnaytdiendVpdle sBeBywSend: bRer lePVedne HAYEECATY Qj@err)] At or

TIE to activate or de-acti va?e the secondary carrier. [0064]1n one
desi gn, thedenttitae BRX doretion nad iheadizptlet e detdtivateethorsededagt dowtlok

For oxanpl octvhs HEbuPaSalhettly A GG loRP UG fheiieng
i nsuf fi ci entetartamsnDRXpowertioandd insiyxelngt andthadowtmlapialrdie rto dediagnor
the entity gay tdelé tém ne gherglﬁﬁ activate or deactivate the
secondary cAFPF e Has &FORHTH4Y APty at the UE. The entity may

al so aqoamate or FUE: Bpﬁhomta%lbémdlﬁ?ﬁﬂﬂﬂardés@ﬁrofwIlb)aﬂéﬂe oni 20t e RNC
factors, gescrr bed abgve 0065] The_ entity, may conmuni cate (eog}c,
transmt or 17 el e dé’ttyEaH(ﬁ)ﬁ6?C@P@?Talllrl%@ay6??Cb’ﬁltf§5‘ff§rﬂaé3rﬁélﬁé’@csé%ﬁ$i

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



100661The | ower |ayer order may activate the secondary carrier in

bl ock 912. In one design, the Node B may send another |ower |ayer
order to the TIE to de-activate the secondary carrier if inactivity
i s detect e‘H%SZP 510&%’( her design, the Node B and the TI E REEYUSEe09I448277
mai ntain an PRACt Vi ty timer and may auilﬁnormusly de-activate the
secondary carrier after a particular inactivity tinme has el apsed,

w t hout the need to . send anot her l.ayer order. for de-activati.on.
0067] The ety sl exantgeEr CLRIR 12 Bagiolfliar e” Soffiupangol
de-act i vat e fitidr, SGEHY.eo8 bDapeddyl @Rromterd) hite Shibut Fel@ndndt yendRIe an uplink
t hereafter exchlange data wi t hout siﬁggﬁlémif t he second HS- SCCH
order acti vateRal HBIckEsy hedwusyied oy Neds ‘ch may be restricted to

the anqbem) carri en thd A88EIK! GE 110 n¥ly¥&iah &Rk AfhaldLsiaike@by Xode B
process 1000 for supporting DRX/ DTX operation. Process 1000 nay be

perfornmed by28n éntreajer WiRORImdy2beanay Eogditon Nede Bter2@mpbfy, stiemency
ot her ”etmrdk,wﬁga}n%ﬁ{,-anm?%iﬂ% b L3keVBY sigf?e{m}!&‘b AL iﬁp"nﬁgam 1S 2038 duPdtor
recei ve data and/or signaling) on an anchor downl1n caprrler In

accor dance ViPehod) DRX rognbiogessdtigonlefaamblbechiaidliaé,camkd de@ibylateThiee input

entity nayDRigng@Leln n%ngcﬁt;rg}/ilgg Fp,ar?lgo? %ﬁﬁgﬁ{% }g 8@%'(1@:1‘“1‘3 lg%'lragrip%ceissn(efag(.:, Cd%rnger Qe

with the
2010/ 008837 RET /L5200 e B4 BBBI e BT 0A 2nd Gréideoddcod il dgta add) ereaiaghiofe caNdS-

secondary d l.ink carrier have cq n downlink subframes in

whi oh dat a ChtTHEEBRENP Del Rod@emid 1 | hanadeleiqrod o demoghaiondd | tynd
the entity %&od@?lﬂf&enﬂ?% #hpl GBI 2 BnddYn ??d&&s@r h OMET ThaX &fhni@ e
(e.g., an HS-SCCH order) to the TIE to activate or de-activate DRX

oper ati on omckeE piveeRsing amdcoseteperiuity theoudipitednelagy (eg sWADMAneEhased
desi gn, the Lt i cel.V I r
om0\ R, By o el 6B 0 4T o

order (e.g., to activate or
de- act i vat e PBiRXssoper bt3ilemdan othire vanc idrE didl negycmnithan yor divestl pradess 900 in

carriers. | ng desi he r |ayer order may. be sent. via,the
anchor down Irl}izﬁkg’cparf) lc‘els’%II 0%¢ T Efecg\é\@c%@ r P ORAATISHR fSEﬁ?itg‘:\Lmquﬁs A5 bR
desi gn, thehtewerMtraysT1102 day stoiyprografmadtid Mt diatfer tPQ 1@nchor
downlink carrier. i\%%?%lg one design, the entity nmay communi cate on
an ancH¥Slpl i nk 4&a1F &t 17t 2aEeemagrEscpy hioa mypieuppatt rglie senewniceion
the UE (bl g 30160 andi®iBeranty. (oniBYerGRETNLGAE 1ao%yq3e&§ﬁﬁo%ux lﬁ}HBEbﬁkk

carrier in accordance with the DTX configuration for the UE (bl oc
1018) . The &Piciosrmarratisr withdke YEU PP e upbinlk. itk wplwkpighalfeore SR may be

upl i nk subf g d! a{hdweé)rﬁﬁticﬂﬁga abrf ﬁ%be%r SA%k Y ep%réc%sgegeb .c%ﬁtrgler/
[0071] I n another design, thc entity may comruni cate 'on an uplin
carricr in aowessddscel M tohreeovell ¥aecmaffit glataadnidomedsayes tshet Ethe THE. et ithiey

h ) d link .
The sscondans BB T9E S8l P Te5eR: oo P o o G SHEFD VG Dpypocessdd by

oper ati on orohtfstlet/plocessorCHr d@®ind odhilieibnaltiymeinymitich €] 38rb ktners@Y d&@nlink
restricted to %échange the | ower |ayer order on the anchor downlink

carrier to A& Hy3PEhdpaydle Gpaspitiaddotit! haphethenUEs. 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
RINC 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.



[0072] I n one design, the entity may comruni cate on only the anchor
downlink carrier if the secondary downlink carrier is de-activated.
The entity may conmuni cate on the both downlink carriers if the
secondary W 44%83¢Carrier is activated. |In one desi gn,PAIFE2e0910i82y7
may exchange a single | ower |ayer order %e.g., one HS-SCCH order) to
activate or de-activate DRX operation ahd to activate or de-activate
the se ry do n ot ent,i
exchangg e | omﬁg# acgfes%qi(’)r ﬁe at 6” Oélc }lr\lldé%fsmng%%g %Eﬁt}{%ta@dlﬂféag&gay be
oper ati on anepresayitce xGhgnge, aﬂ(at hartety @‘F\Biiffd:ratycafeclﬁfoﬁt%ﬁest@dafbbhmqiﬁe@ OFor
de-activate the ge ondarﬁ] downlink carrier &OOYS%EI %—1 hows
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18 [00771Those of skill in the art would understand that information
and signals may be represented using any of a variety of different
technol ogi es and techni ques. For exanple, data, instructions,
comands, W%& ;Pﬁ@s%n, signals, bits, synbols, and chi PETUE9E827De
referenced t'hroughout the above descri pi%on may be represented by

vol tages, currents, electromagnetic waveS, nmagnetic fields or
particles, | i ti Q0 _any .conbi nat i,on_t her eof..
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descri bed may be El|r€llrc%p errenet gg;"i n ﬁa?lc};war e? o) c{:g\?varlé, ?}f{e}; m%eo?n%ylpgtnef/
conbi nat i on rtddebleofediaf i npl enented in software, the functions nmay be
stored rtra itted over.as o or,.npre instructions code on
2 compUM7 cagante PR CuRN B 0 Skl Neur 4o tulle H5 Ferson
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that facilitates transfer of a co r. program fromone pJace to
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disclosure. Thus, the disclosure is not intended to be limited to the examples and



WO 2010/ 008837PCT/ TJS2009/ 048277 081905 20 desi gns descri bed herein
but is to be accorded the w dest scope consistent with the principles
and novel features disclosed herein. [O0083]WHAT IS CLAIMED IS: 21
CLAI M8 ‘f%gﬁlo%@ﬁ??)d for wirel ess conmunication, conpri@yH009/048277
exchanging a lower layer order to activahe or de-activate a secondary
carrier for a user equipnent (LIE), wherein the |lower |ayer order
conprises a doki ty @l: r o -

Sent by a NSIED Ha R e o e e s omehy Bl Rhe
i f the | owerpringiplos and tevel fhetusestdisglosebhardie. secondary carrier;

conmuni cating on the anchor carrier and the secondary carrier if the
| oner | ayer order activates the secondary carrier; exchanging a
second [B®3PCCH oMt HAT IS GEAIMATDEI®r de- activate HS-SCCH-I| ess
operation at the UE; and exchangi ng data wi thout signaling if the
second HS- SCCH order activates HS-SCCH-| ess operation.



2. The nethod of claim1l1l, wherein the exchanging the | ower |ayer
order conprises receiving the lower |ayer order sent by a Node B to
the UE to activate or de-activate the secondary carrier. 3. The
met hod of claim 1, wherein the exchanging the | ower |ayer order
conprises sending the |ower layer order froma Node Bto the UP to
activate or de-activate the secondary carrier. 4. The met hod of
claim1, wherein the second HS- SCCH order is exchanged subsequentl|y
to the first HS-SCCH order. 5. TheAMdShod of claim 1, further
conprising: if the lower |ayer order activates the secondary carrier,

e has el EArmeHsadtiy weless ebhemunication, compeisig:y
de- act 1 vat i GRCIANEINS A IQvEasdapeIlpaderio aptiate ok deaeiiuate a

operation is rgasconday camrber dorharuserreéquipnzent . (k) mutlhereiof

art he)
claiml, furthgfs qORDEL SR BHRITED %W Sg'dg . 8%
R G Rl e el
whet her ;o_act}&y@e]@rﬁﬁghgﬁ[ﬂ§9te the secondary carrier based on
comr i ng: YoM tpE ﬁ@%@%@h@i{%ﬁ‘@%ﬁ@é@@@érﬁ’
s s sl ptnis b seoadeygamias (10w ol
e
- DS (Hs_a%%)ﬂ;ricgrc%f tk%g]%ﬁ\géralayegeord%? activatés the secondary
carrier;
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.

2. The method of claim 1, wherein the exchanging the
lower layer order comprises 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 sec-
ondary carrier.

4. The method of claim 1, wherein the second HS-SCCH
order is exchanged subsequently to the first HS-SCCH order.

5. The method of claim 1, further comprising;

if the lower layer order activates the secondary carrier,

de-activating the secondary carrier after a particular
inactivity time has elapsed, without exchanging another
lower layer order for de-activation.

6. The method of claim 1, wherein HS-SCCH-less opera-
tion is restricted to the anchor carrier.




means for comunicating on only an anchor carrier if the | ower |ayer
order de-activates the secondary carrier; means for comunicating on
the anchor carrier and the secondary carrier if the |ower |ayer order
activates the secondary carrier neans for exchanging a second HS- SCCH
order to activate or de-activate HS2Z5CCH- | ess operation at the UE;
and neans for exchanglng data w thout signaling if the second HS- SCCH
order activates HS-S Egss gper at.i on. 10. The apparatus of claim

9, wherein tﬂe%@rﬁl Q(fiﬁlﬂgm ,tﬁh‘th@ﬁﬂlomm'lémngder conpri ses
means for Se gweﬂ}@ﬁo AARrale Of - %l%‘%ﬁveﬁérﬁaé RecHn a{é
act | vat

activate or secondar y}fﬁﬂ@ﬁ
of claim9, V\héql'é/‘ GAFIHEer 0d} a¥d ansiail Wer@é
tcgrrﬂ1 Ie sleré Pg&STh@fm@h@df@f&:l@TmIlovxﬁlrth@recom K118 pt by a2NodS B
e o e R e et S Bt U sectipd
Sr ocetssor t conf iayyr emmermmdatmctlm‘;{semdimeUEo activate or
e-actl vate
oot T L I e O i ey
- - t ert on
| h d
secondary carr .gﬁr"tp"’a}‘ﬁ;“mﬁﬁd@mﬁy cpatrierifr O AStH @ giphien
secondary carri El) r%ﬂe WeB ﬁra%dﬁﬁt%m%5%06n§$$9
ﬁgr rslcg—H to exSlhaged aCeetrod I@a@ﬁﬁélOfdcrHS ES@?: éI—IStS?]éKtZH)/ate
- ess o ange ata w ou
signaling if tﬁ)grcgégjcgﬁaﬁlﬁ%} %%(E?g 8aﬂf?ﬁggs aS SCCH- | ess
operation. meansTiy eppamisnicating annonby amhanshor bareier! idadie one
processor is C%E‘\Y%f‘{ﬂﬂ%fei'%ﬂﬁﬁedﬁeaéﬁ%été é é‘é‘@dﬁnﬂ ciffierby a

Node B to the | vate or, de-activa l:yc i
14. The appaPa€anscfol COMMPNIGAEIRE Rk %tan%lé@r & ol i s

configured to %@@@ﬁ@@rﬂr iRy Erher fewdr by er m%ﬁaéavd?es Yhd o

activate or de-actiyv t he secondary carrier.
non-transitory @&?ﬂfﬁ e medi um conpri si ng

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

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

10. The apparatus of claim 9, wherein the means for
exchanging the lower layer order comprises means for send-
ing the lower layer order from a Node B to the UE to activate
or de-activate the secondary carrier.

11. The apparatus of claim 9, wherein the means for
exchanging the lower layer order comprises means forreceiv-
ing the lower layer order sent by a Node B to the UE to
activate or de-activate the secondary carrier.




code for causing at | east one conputer to exchange a | ower |ayer
order to activate or de-activate a secondary carrier for a user

equi pnent (TIE), wherein the |ower |ayer order conprises a first
Shared Control Channel for HS-DSCH (HS-SCCH) order sent by a Node B
to the UE;, 24 code for causing the aR3l east one conputer to
communi cat e on only an anchor carrier if the |lower |ayer order

deactivate secondary carrier; code for causing the at | east one
conputer t 2; pparatus verehe BS eonBUmCAiea, SHRGREISY 2

f
Cove T CEMERAE P ROR R Bt BRI e a0,
HS- SCCH- | ess (ﬂﬁg@ﬁtgfﬂoﬁCBN&tBeOD e?ﬁfi«il&’a@@ 25 (SE hyierderdor a
W thout si gné\hégﬁ é{lH Og?oéﬁ% g'(’) %ﬁéﬁé f'rer tlb‘(%? eﬁc&’db‘fss
operati on. ham lfp
exchangi ng aCF@Mbpﬂ%Sea mm@ﬂ e

ti t
ggt Ihv'?h: grecirqgary % H @F$@iril?e gg@gﬁbgﬁcﬁg%ﬁgo ﬁflﬁkj arrl er;
comuni cat i ngTBA1Gat S b IBWAN ARCGHOT ICATTIAT ddc Baaale® & aya:rDRx
configurati 0%#@%@6@%’%}%%@%6&5@@3&?@?@2& “ﬁc‘}éb@gnﬁﬁhlbﬁ%e

secondary do carrier 1 n accor

confi gurati orﬂﬂoﬁl@ h@llOROL ﬁ@@ﬁ@ﬁo’ﬂl .smzceadarér caigieral the
secondary doviglyiyelf ‘}Qg"erebr'@ﬁ@ %ﬁ?ﬁ‘i’!@ ﬂ‘l!éf g@ﬁ}dﬂfﬁhb@%’f@f aggan

be sent by a No erer n

t he UP
exchangi ng t HX€BREZE a"—i/eﬁecd?ﬂér Hén&d {0 ACHMHE eye
order fromt @%ﬁ'@@%eBHS S@Cfﬁ(—flésécbgéf é@hhqff ahie ‘I@E

operation on anchor \{vn e se ovvnl
carrier. ﬁ@%%th aiaf W i1A.Ee x angﬁﬁg tSﬁ‘@Q r
| ayer order q@l@fS@@H@m& agst?vélf&eHSaS@@Fﬁ%ﬁ eﬁmﬁﬁ Node

Btothe UP to activate or de-activate DRX operation o e ‘anchor
downlink carrier and the secondary downlink carrier.

13. The apparatus of claim 12, wherein the at least one
processor 1s configured to receive the lower layer order sent
by a Node B to the UE to activate or de-activate the secondary
carrier.

14. The apparatus of claim 12, wherein the at least one
processor 1s configured to send the lower layer order from a
Node B to the UE to activate or de-activate the secondary
carrier.

15. A non-transitory computer-readable medium compris-
ing:

code for causing at least one computer to exchange a lower

layer order to activate or de-activate a secondary carrier
for auser equipment (UE), wherein the lower layer order
comprises a first Shared Control Channel for HS-DSCH
(HS-SCCH) order sent by a Node B to the UE;



25 19. The nethod of claim 16, wherein exchanging the | ower |ayer
order conprises exchangi ng a Shared Control Channel for HS-DSCH
(HS-SCCH) order to activate or de-activate DRX operation on the
anchor downlink carrier and the secondary downlink carrier. 20. The
met hod of claim 16, further conprising4 exchanging a second | ower

| ayer order via the anchor downlink carrier to activate or

o A T N T
conpri sing: conoindedyi ag anchowgareraf ther lowerc dayeznoeder tdea
method of ol ai %59?@‘3?{% SR LR O i g & Tover Layer
order on the GdR pr&ﬁmmg%ﬁgrm}%asg;om@.@ _ %&r@ a@mmma}icate
carrier t<2)3actT |h gat theradehant caanerDaﬁcbmhe?Seoonrziiaﬁ}he;amiel;gggtihn% .
lover | ayer ordgé‘%‘nff BN ofdRE Rty ﬁ%ﬁ%% Cﬁﬁ{ﬁ% vat e
or de-activat@® QpeXe 181 EngCpNcy Kl e1The aadtviate of
claim 16, further @mﬁvamﬂsomﬁalew?gr@mm%@@ kand

conff gur ati o e ; @\Zﬁ[ﬁ%ﬁ IHAEHE 3L B bepqed
R R
anchor uplinkl Gaf mgetiaond foevwiea rdblzﬁhﬂzﬁc%ﬁi h® if@mmon
subframes in Wl Eingihd ﬁﬁﬁ%ﬁ%&‘}eﬁ& &r via éosetc?oengaoldér?%giuﬁnk
carrier to activate or de-activate discontinuous reception
(DRX) operation on both the secondary downlink car-
rier and an anchor downlink carrier;
communicating on the anchor downlink carrier in accor-
dance with a DRX configuration for a user equipment
(UE); and
communicating on the secondary downlink carrier in
accordance with the same 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.
17. The method of claim 16, wherein exchanging the lower
layer order comprises 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 car-
riet.
18. The method of claim 16, wherein exchanging the lower
layer order comprises receiving a lower layer order sent by the
Node B to the UE to activate or de-activate DRX operation on
the anchor downlink carrier and the secondary downlink car-
rier.



26 25. The method of claim 16, further conprising: conmunicating on
only the anchor downlink carrier if the secondary downlink carrier
I s de-activated; and comunicating on the anchor downlink carrier and
t he secondary downlink carrier if the secondary downlink carrier is
activated. 26. The nmethod of claim 2523further conprising: exchanging
a single | ower |ayer order to actlvate or de- activate DRX operation

and to activ de- a ti econdary .downl | k carrier. 27. An
appar at us foﬁ% Til rsqlé THNGXC H&fhelower

exchangi nglay bp\mrderaaem rr@s EX@ harseno dafShaewh Toktiesr Oleinhel

bot h the 2%@%%@% 3%2"% ﬁﬁ%ﬁfﬁ?éﬁ?}f&‘e
means for PPerabeON i ea&ﬁﬁbﬂrddw ganreer anchdher saeee
with a DRXO@gﬁg @kﬁﬁtgﬂikQﬁﬂqjgger equi prent (UE); and neans for

The same DRX 20n kgﬁﬁﬁfﬁﬁ&a@fﬁ% S e o BB R car i er

and the secorﬁm hanging ek senondr lowendayemerdamvianthei arwth@h

data can be Se”&oWnﬁIﬂ@@%r%éL?té "Eﬁcﬂfﬁa‘t@%f a@ea@@%@m 61;

27, further conprisi nmeans nicat in N rier

in accor- dance W% ngthﬁs%@ﬁbﬂ{u@ nmlll sﬁ? ec§ﬁ9011

figuration for downkinleearfier. appar at us of cIa|n127 further

conpri si ng: MERNTHOmeHAHG $2 0t 96 ARARTICOMRhHYnGA! T e in
communicating on an uplink carrier in accordance with a

discontinuous transmission (DTX) configuration for the
UE.

22. The method of claim 21, further comprising:

exchanging a lower layer order on the anchor downlink
carrier or the secondary downlink carrier to activate or
de-activate D'TX operation on the uplink carrier.

23. The method of claim 21, further comprising:

exchanging a lower layer order on only the anchor down-
link carrier to activate or de-activate DTX operation on
the uplink carrier.

24. The method of claim 16, 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 accor-
dance with the DTX configuration for the UE, the anchor
uplink carrier and the secondary uplink carrier having
common subframes 1n which data can be sent by the UE
to the Node B.



accordance with a discontinuous transm ssion (DTX) configuration for
the UE; and neans for conmunicating on a secondary uplink carrier in
accordance with the DTX configuration for the UE, the anchor uplink
carrier and the secondary uplink carrhgr havi ng conmon subfranes in

whi ch data can be sent by the UE to t
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Node B. 27 30. The apparatus
further conprising: means for conmunicating on only the
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communicating on the anchor downlink carrier and the

secondary downlink carrier if the secondary downlink
carrier is activated.

26. The method of claim 25, further comprising:
exchanging a single lower layer order to activate or de-

activate DRX operation and to activate or de-activate the
secondary downlink carrier.

27. An apparatus for wireless communication, comprising:
means for exchanging a lower layer order via a secondary

downlink carrier to activate or de-activate discontinuous
reception (DRX) operation on both the secondary down-
link carrier and an anchor downlink carrier;

means for communicating on the anchor downhnk carrier

in accordance with a DRX configuration for a user
equipment (UE); and

means for communicating on the secondary downlink car-

rier in accordance with the same 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.

28. The apparatus of claim 27, further comprising:
means for communicating on an uplink carrier in accor-

dance with a discontinuous transmission (DTX) con-
figuration for the UE.

29. The apparatus of claim 27, 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.
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30. The apparatus of claim 27, 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.



